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FOR 54” BELT 


Ball Bearing Carrier 


PATENTED 


In the Triple-X Carrier S-A Engineers have 
developed an all-steel ball-bearing Unit Carrier 
that has the brute strength and durability for the 
most strenuous conveyor service. 


No verbal recommendation of anything mechan- 
ical can compare with the recitation of perform- 
ances under actual working conditions. 


The Triple-X Carrier is operating in many 
plants where large tonnages of over-size material 
must be handled continuously. The satisfactory 
service which is assured with these heavy type 
conveyor carriers 1s prompting many conveyor 
operators to adopt them as standard. 


If your plans contemplate the use of big belt 
conveyors for handling large tonnages of heavy 
materials, consult S-A Engineers and secure 
their advice. 


If Ever a Better Conveyor Carrier is Produced, 
it will be built by S-A Engineers 


Stephens-Adamson Mfs. Co., Aurora, Illinois 
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A Message 
To the Mining Industries 


at the end of 1923 occupied higher 

ground. The climb upward was slow 
and beset with difficulties ; but the position 
of these producers at all times since the war 
has seemed worse than really was the case, 
because the tendency has been toward 
comparisons with the abnormal output of 
the war years. Their present situation 
does not compare unfavorably with the 
average during the eight years immedi- 
ately preceding the war. 

The uncertainties of the past few years 
have discouraged that type of improve- 
ment which by its substantiality makes 
for ultimate economy. This situation has 
affected the metal mining industries very 
directly. The point has been reached, 
however, when many replacements of a 
permanent character cannot be delayed. 
Developments throughout the world, such 
as the utilization of water power, the elec- 
trification of railroads, and the expansion 
of existing power distributing systems, 
calling for large quantities of non-ferrous 
metals, apparently are entering into a 
period of increased activity. 

For a year, mining has proceeded on a 
very even keel. There is no industry 
which suffers more from the shocks of 
alternating booms and depressions. An 
operating mine represents large capital 
outlay. Overhead expenses cannot be cur- 
tailed greatly when a mine is not being 
operated. Underground workings deteri- 
orate rapidly during these periods. For 
such reasons, the mining industry, more 
perhaps than any other, will benefit if the 
peaks of the business cycle are cut down, 
which means that its troughs become 
correspondingly shallower. No industry 


Pie the ena of non-ferrous metals 


is shaken more violently than is mining 
when it strikes these recurring and avoid- 
able ruts which pit the path of business. 

The absence of speculation and of infla- 
tion as the new year dawned constituted 
a situation of promise for mining activi- 
ties. It happens that the prime movers 
principally responsible for the satisfactory 
business situation in 1923 were the build- 
ing trades and the railroad equipment in- 
dustries. Their requirements gave more 
impetus to the production of ferrous 
metals and non-metallic minerals than to 
the operations of the non-ferrous group; 
but, as 1923 ended, the trend was decid- 
edly upward in those activities that need 
large amounts of non-ferrous products. 

The world situation continues under the 
European cloud of the reparations dis- 
pute, unbalanced budgets, unstable cur- 
rencies, and the political uncertainties in 
regard to armies in the old allied states 
that are now greater than they were be- 
fore the war. Yet the realization of the 
necessity for a constructive solution of 
the reparations problem, constructive aid 
to Austria and Hungary, and the projects 
for budget reorganization in other coun- 
tries, all give hope that we have at last 
turned the corner. 

Our own country has exhibited ex- 
traordinary strength and progress. The 
basis of healthy business activity lies in 
balanced budgets, stable currency, high 
production accompanied by proportionate 
consumption and savings, with an absence 
of speculation, extravagance, and inflation. 
These things we have in the United States. 
We have even more in the hope of decreas- 
ing taxes. The odds are favorable to 1924. 


Herbert Hoover 
Secretary of Commerce. 
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Looking Backward and 


Forward 


By J. E. Spurr 


perous year for mining, and the out- 

look is that 1924 will be more prosper- 
ous. Average prices for copper, lead, and 
zine were 10 to 20 per cent higher than in 
1922. The year 1924 begins without a bur- 
densome surplus of stocks on hand of any 
of these metals. It is true that the price 
- of copper seems to be definitely estab- 
lished at a level considerably below what 
the industry expected. Producers, how- 
ever, have adapted themselves largely to 
conditions, cutting costs wherever pos- 
sible. 

As for lead, indications are that prices 
are pointing toward a permanently higher 
level. The demand has been enormous, as 
it has been for copper; but no new large 
deposits of lead ore have recently come to 
light as in the case of copper. 

Zine production in the United States 
has increased, and exports are taking care 
of the surplus over a greatly increased 
consumption; smelters have not made so 
much money as have the miners, due to 
the increased price paid for ores. 

Silver is in a better position than we 
expected. The close of the Pittman Act 
purchases did not cause a fall in the world 
price, which continues firm around 63c. 

There is a tendency to organize in the 
mining industries; producers and manu- 
facturers are combining or co-operating. 

The iron industry has been active; the 
Lake Superior region shipped 60,000,000 


I: GENERAL, 1923 was a fairly pros- 


tons of ore—the best year but one in its 
history. Nickel mining in Sudbury has 
been revived. 

As for mining operation, the introduc- 
tion of economies and reduction of costs 
in mining have been significant. This has 
been effected partly as a result of impor- 
tant mergers. 

To the efficiency of labor have contrib- 
uted increased attention on the part of 
employers to safety, welfare, and educa- 
tional work; the increased working of 
men on contract; and prohibition. In- 
creased efficiency of equipment has been 
notably advanced in consequence of the 
development of mechanical loading de- 
vices underground, to take the place of 
hand shoveling. 

There is the indication that modern 
metallurgical methods will make available 
many complex ores formerly difficult to 
treat, especially lead-zinc mixtures. Mill- 
ing in general has tended toward simpli- 
fication of flow sheets. More attention 
is being paid to leaching. Small changes 
in milling have brought great economies. 
Greater attention is being paid to saving 
and utilizing byproducts, and increasing 
income by their sale. 

The terrific drain which present con- 
sumption is putting on the relatively lim- 
ited ore reserves of the world and the fact 
that there is but one crop has been repeat- 
edly pointed out. The great problem to be 
faced will be the discovery of new mines. 
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MINING 


IN 1928 


Copper Mining 


Marked Improvement Shown in 1923 Over Previous Year 


By Pope Yeatman 


in 1923 included (1) largely increased production; 

(2) increased consumption, particularly domestic 
consumption; (3) lower stocks on hand at the end than 
at the beginning of the year, in spite of increased pro- 
duction; (4) decreased costs; (5) more efficient mining 
and metallurgical practice; (6) improved labor condi- 
tions; (7) greater co-operation between producers and 
manufacturing consumers; (8) increased use of copper, 
mainly through the efforts of the Copper and Brass 
Research Association; and (10) enlargements of lead- 
ing groups by consolidation or absorption. 

Increased production, resulting from better labor 
supply, the enlargement and alteration of existing 
plants, and the completion of new plants, has been 
especially marked in the South American companies— 
Chile Copper, Braden, and Cerro de Pasco; in the oper- 
ations of the Union Miniére du Haut Katanga, in 
Africa; and in this country—Utah Copper, Nevada 
Consolidated, and in the copper companies of the South- 
west generally. 

Unless the price of the metal be further reduced in 
1924, the production should increase, by reason of 
bringing into operation several concentrating plants 
completed in 1923 or to be completed early in 1924, such 
as the 4,000-ton Copper Queen concentrator near Bis- 
bee; the increasing of the Clifton concentrator of the 
Phelps Dodge Corporation to 4,500 tons per day; the 
5,000-ton concentrator at Ajo; the Brittania Copper 
company’s new 2,500-ton concentrator, put in operation 
in 1923, and increase for Nevada Consolidated and 
other companies in consequence of the completion of 
additional units, and the simplification of flow sheets. 

The production and refining of copper from North 
and South America for 1923 did not equal the peaks of 
the three war years—1916, 1917 and 1918—but the 
average during the last half of 1923 probably exceeded 
these and the total production for the year will approxi- 
mate 2,250,000,000 lb. Domestic consumption has in- 
creased to about 65 per cent of total output, which is 
much higher than before the war; about 60 per cent 
of this is in the form of wire bars, in addition to a 
considerable amount of other shapes used in the pro- 
duction of brass wire and small copper wire. The 
increase in domestic consumption has been due to activ- 
ity in the electrical and automotive fields, and to 
building booms, requiring great amounts of hardware, 
plumbing, and electrical fixtures. In spite of the in- 
crease in production, the stocks of refined copper on 
hand at the end were lower than at the beginning of 
1923. 

The management and staffs at the copper camps of 
the West and Southwest have shown an energetic and 
progressive spirit. Successful industries often become 
satisfied and complacent with results, but such is not 
the case in the copper industry. Every effort, among 


| NAVORABLE developments in the copper industry 


high- and low-cost producers alike, is being made to 
reduce costs and improve extraction. The directorates 
have been no less progressive. 

Lower costs have resulted from increased efficiency, 
through the production of greater tonnages, and by the 
simplification of flow sheets—especially noticeable in 
the mills of the Miami Copper Co., where tables and 
vanners have been eliminated; and in the new mill of 
the Nevada Consolidated Copper Co. Companies in 
litigation over oil-flotation patents have come to terms; 
less oil is used and better operating results are being 
secured. Increased extraction has been noticeable in 
many plants, even on lower-grade ore. 

In spite of a shortage of labor, especially of skilled 
workmen, in many camps, which has affected the con- 
struction rather than the operations programs, condi- 
tions in this respect are now greatly improved. The 
automobile industry has been the main cause of labor 
shortage at the mines. In the East, the manufacturing 
plants draw from the mining population; in the West, 
the automobile garages, repair shops, and agencies are 
responsible. 

Much greater care is apparent in the attempt to 
minimize the inclusion of waste in the ore where cav- 
ing methods are employed; in so-called selective mining, 
by which poor spots in lodes are avoided and ore too 
poor to extract is left behind; and in the employment 
of methods where less timber is used than previously. 
In power-shovel operations, the introduction of cater- 
pillar tractors is a marked improvement, and the use of 
electric shovels is an important innovation. 

A notable step forward was made when, by the con- 
solidation of a great copper-mining company and the 
greatest brass-manufacturing company in this country, 
a self-contained corporation was formed that mined the 
ore, refined the metal, and produced the finished manu- 
factured product in the form of wire, tubing, finished 
brass, and bronze. The plan of consolidating producer 
and consumer into one company results in the closest 
possible bond, and should be extended if the best is to 
result for the industries. 

Events of great importance occurred in 1923 in the 
consolidation or absorption of certain large groups or 
properties—a movement that led to expansion rather 
than restraint of trade. The new Calumet & Hecla 
Consolidated Copper Co., comprising the Calumet & 
Hecla, Ahmeek, Osceola, Allouez, and Centennial com- 
panies, represents a notable change in company associa- 
tion in the Lake copper country; the absorption of 
Utah Copper by the Kennecott Copper Corporation 
resulted in a strengthening of that large corporation; 
the purchase of Chile Copper by Anaconda insures a 
long life for the parent company and greatly increased 
production at a low cost. The purchase of Canada 
Copper by the Granby company, of British Columbia, 
was also one of the important events in 1923. 
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Lead Mining in the United States in 1923 


By Clinton H. Crane 
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President, St. Joseph Lead Co., New York 


r NHE YEAR 1923 was a more basically prosperous 

one for the lead-mining industry than any since 

1917. The price received was not as great as dur- 
ing 1920, yet labor was more efficient and the cost of 
supplies was considerably less. A strong demand from 
consumers was maintained from January to December, 
with but little slackening during the four months’ lull 
in. general business following the March peak of the 
incipient boom. By April the producers’ stocks of re- 
fined domestic metal became, and thereafter remained, 
almost negligible; throughout the year the entire 
smelter output was shipped hot from the molds. 

For much of the year the London market was so 
relatively strong that it attracted the major portion of 
the Mexican production; but, even though the American 
demand was at times acute, the United States mines 
proved themselves capable of supplying some fifteen per 
cent more than during the previous year—enough to 
furnish about nine-tenths of the lead required for 
domestic use. 

At the first of January the New York price was 
7.25 cents, by the early part of March it reached a peak 
of 8.35 cents; but, fortunately for producers and con- 
sumers alike, it then began to sag, touching a low of 
6 cents in July. From this on there was a farily steady 
rise until December, when the shortage of lead, both 
here and abroad, together with a buying wave and mis- 
givings due to Mexican disorders, caused a rapid in- 
crease. December closed with lead at 7.75 cents, New 
York. 


LABOR CONDITIONS SATISFACTORY 
IN MAJOR DISTRICTS 


Throughout the three major lead districts—Utah, 
Idaho, and Southeast Missouri—labor conditions were 
satisfactory; in general there was neither a surplus nor 
any acute shortage. There were few changes in the cost 
of the principal supplies. The following table, which is 
based on information furnished by large operators in 
each district, shows the wages and principal commodity 
costs, for December of the last three years, the figures 
being expressed in percentages of those for December, 
1921: 


Wages and Principal Commodity Costs in December 1921, 
1922, and 1923 in the Major Lead Districts of 
Southeast Missouri, Idaho and Utah 

Southeast Missouri -——— Idaho——~ -—-— Utah —— 


Dec., Dee., Deec., Deec., Dec., Dee., Dee., Dee., Dee. 
1921 1922 1923 1921 1922 1923 1921 1922 1923 


Base wage...... 100 121 134 100. «112125 100 100 86100 
SOR ssc s ewe: OO 80 81 100 89 82 100-121 86 
LeOeR on susiceecs 100 =-137 94 100 94 94 100 100 #8100 
Powder........ 100 85 86 100 88 88 100 89 84 
Drillsteel....... 100 87 90 100 94 96 100 #102 #111 


In Utah all properties were reasonably active, but in 
the early summer there was a temporary slackening due 
not only to the lower price of lead but also to the ter- 
mination of government purchases under the Pittman 


Act. The principal development was the completion of 
a new mill by the Chief Consolidated, the largest pro- 
ducer, which company has been showing a gradual and 
logical growth. There was also an appreciable expan- 
sion of the Park City district. 

All the principal Coeur d’Alene lead producers re- 
mained in full operation until a disastrous fire in July 
destroyed the headframe and part of the surface plant 
of the Hecla Mining Company. It is expected that 
mining and milling will be resumed early in 1924. The 
drop from the government to the commercial silver 
price did not materially affect the Idaho production; in 
fact, there was distinctly more activity than usual 
among the small properties. 

The Tri-State field (Missouri-Oklahoma-Kansas) en- 
joyed a profitable year, and much successful drilling was 
accomplished. The lead-zinc ratio was somewhat higher 
than usual, due to selective mining inspired by a some- 
what low zinc price. During the fall the zinc price also 
caused the mines other than those owned by smelting 
companies to operate at a restricted rate. 


SOUTHEAST MISSOURI DISTRICT ACCOUNTS 
FOR ONE-THIRD UNITED STATES PRODUCTION 


The principal lead district, Southeast Missouri, ac- 
counted for approximately one-third of the United 
States production. Except that the National Lead Com- 
pany’s mines were forced to close temporarily in No- 
vember by the destruction by fire of the crushing plant, 
all four companies operated at capacity throughout the 
year. The chief development was the purchase of the 
Federal Lead Company’s mines by the St. Joseph Lead 
Company with an arrangement whereby two-thirds of 
the output of the combined properties would be smelted 
at Federal, Illinois, and one-third at St. Joe’s Her- 
culaneum smelter, which is to be kept in condition to 
operate in full blast should occasion require. St. Joe 
is now the owner of five mills, ranging in individual 
daily capacity from 2,500 to 6,000 tons. Interesting 
operating features are a trial installation of Garfield 
rolls and a further extension of the mechanical under- 
ground shoveling: in some of the mines two-thirds of 
the production is now so handled. Another item of 
significance was the inauguration of an extensive drill- 
ing campaign on the fringes of the Lead Belt by the 
Ford Motor Company in the endeavor to discover ore 
deposits sufficient to supply its own lead requirements. 

Even discounting some unfavorable developments, 
1924 should prove a prosperous year for the industry. 
There is no indication in the abatement of the demand 
for lead as in the aggregate the building, automobile, 
and cable programs in prospect are as great as ever 
before. The country is hopeful of tax relief by Con- 
gress and of the absence of disturbing legislation. 
If these hopes materialize, and if the European situa- 
tion become no worse for at least the immediate future, 
it is impossible to make a prediction other than opti- 
mistic. 
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Zinc Mining 
Continued Expansion Noted—Joplin Production Breaks Records 
—Tendencies in Australia—The Labor Problem 


By Arthur Thacher 


Consulting Engineer, 900 Security Building, St. Louis, Mo. 


increasing demand for metals; 1923 showed a 

considerable gain for the world; and in the United 
States the production and consumption approached a 
50 per cent increase over the years immediately before 
the war. The increased cost of smelting and trans- 
portation has shut out the more distant localities and 
the lower-grade ores; so that outside of the high-grade 
metal of Anaconda and Néw Jersey we are now almost 
entirely dependent on the rich concentrates of the Joplin 
district. Zine oxide is also produced, of course, but 
from ores that are too low grade to make into metal, 
or from ores that, because of their purity, are valuable 
mainly for the purpose of producing oxide. 

The Joplin district in 1923 made a wonderful pro- 
duction, exceeding all past records. It furnished 
most of the common spelter of the country; a little 
came from Wisconsin, but only small lots were fur- 
nished from other sources. At present there is little 
probability that this scattered supply will increase. 
Wisconsin has a future, but it will be slow in devel- 
oping. The main reliance must be placed on the Joplin 
district, which, it is believed, can supply the demand, 
in consequence of improved operations as well as in- 
creased price, which will be sure to follow a lack of 
metal to meet the country’s requirements. Theoreti- 
cally, an increased price tends to diminish consumption, 
but as the ultimate consumer only pays a small per- 
centage of the total cost for the crude metal, this will 
not materially decrease the demand. 

Domestic consumption of zine in 1923 probably 
equaled peak consumption during the war, or about 50 
per cent over pre-war figures. Before the war the 
United States was not an exporter of zinc, whereas the 
figures for 1923 will show that a substantial export 
business has developed, which is likely to grow. 

The greatest change is occurring in Australia. Ten 
years ago Europe looked to Australia for its main 
supply, produced largely from accumulated middling or 
tailing. The stocks are disappearing, and for the 
future the supply must come from mined ore. This has 
not attracted so much attention as it deserves, for the 
reason that during the war, because of a lack of ships, 
the concentrates accumulated, and from the accumula- 
tion it has been possible to meet subsequent demands. 
The supply will probably disappear in 1924. Europe 
has not only been dependent on this source, but has also 
been enabled to mix lower-grade ores with the 
rich Australian concentrates, and thus to utilize mate- 
rial which by itself would have been too low grade to 
smelt. It is true that new sources of zinc ore, espe- 
cially in northern Africa, are being developed; but 
development is always slow, and it will be some time 
before zine from there can take the place of the Austra- 
lian supply. Central Europe was, naturally, the most 
affected of any locality by the war, but its demands are 


"Lie ZINC INDUSTRY is a good example of the 


increasing, and no doubt it will need more zinc in the 
future. Present consumption there is likely to astonish 
those who imagine that the region is badly crippled. 

Many problems had to be confronted during 1923, 
perhaps the most important of which was the labor 
question. A great improvement, however, has been 
made, which, following a natural law, must continue. 
We are more apt to be misled by the conditions in the 
cities than is justifiable. A steadying influence is being 
felt throughout the country, and better methods of 
conducting business are insuring efficiency. Immigra- 
tion has its influence on mining, but the effects are 
probably much exaggerated. Although the numbers 
coming to this country in the past have been large, 
only a few comprised laborers; and if the number of 
these going back is deducted, it will be seen that the 
total net increase in labor in any year has, been insig- 
nificant. It may have been enough in some localities to 
have affected the industries; but, scattered over the 
country, it could have had but little effect. The bulk 
of the immigrants have been women, children, and old 
men. Of the remainder, a large proportion comprised 
professional men and those engaged in mercantile pur- 
suits, leaving only a small percentage available for 
labor. From these, moreover, must be deducted those 
who returned to their own countries, generally laborers. 

The effects of the tariff on metallic zinc are probably 
exaggerated, for it will be noted that we are exporting, 
and are likely to continue doing so, so that the tariff 
would have but a limited influence. 

The predictions in the last review number as to the 
future of zinc mining have been fully realized. Funda- 
mental conditions remain unchanged, and we can look 
forward to 1924 confident that further expansion will 
take place. 


‘alia ee 


Tripoli 
By P. B. Butler and G. V. B. Levings 


Vice-president and Manager, respectively, of the 
American Tripoli Co., Seneca, Mo. 
HE tripoli industry in 1923 continued to make 
satisfactory progress. Production was 12,000 tons 
(of 2,000 lb.), the larger part of which was marketed 
during the first five months of the year. This was 
followed by four months of low production, the improve- 
ment usual in September not occurring until October. 
The demand slowed up as the end of 1923 approached. 
Exports to England and Europe were heavy, being 
50 per cent over those for 1922 and not far below the 
average prior to the war. Gains were made in the use of 
tripoli as a filler in hard-rubber products, as a mild 
abrasive in washing powder, and in the manufacture 
of scouring and cleaning powders and soaps. Its use 
in washing powders is a new development of the past 
two years. 
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Increased Output in 1928 and Anticipated for 1924 


By Sidney J. Jennings 
Vice-president, U. S. Smelting, Refining & Mining Exploration Co., 
New York 


BOUT ONCE in every generation the world 
Ae a shock that makes it re-examine 
fundamental conceptions. The war was such; 
and, as the world slowly recovers from the effects, it 
passes in review every idea on which civilization has 
been based, in order to retain the true and reject the 
false. The condition of the circulating mediums of the 
Central-Western European countries has focused the 
attention of economists on the assumption that gold 
is the best material to use as the standard of value. 

During recorded history men have experimented with 
a great variety of materials as mediums of exchange 
and standards of value. Cattle, shells, greenstones, 
seeds, ornaments, ocher, skins, leather, tobacco, salt, 
iron, copper, lead, nickel, tin, silver, gold, and platinum 
have been used. At an early date, however, it became 
evident that’ metals possessed qualities which made 
them pre-eminently suitable. They possess the funda- 
mental attributes of wealth, they are useful, trans- 
ferable, and limited in supply. They can be divided 
into units that may be reunited without undue loss— 
recognizable units are not easily destroyed and do not 
readily waste away by attrition or oxidation. It soon 
became evident that silver and gold possessed in a pre- 
eminent degree three other supremely important prop- 
erties. These metals, having considerable value in 
proportion to their weight, are precious; owing to the 
large but continually increasing stock above ground, 
their value as compared with that of other commodities, 
alters but little; they are widely distributed, so that no 
one nation can monopolize the output. The color, the 
beauty, and the brilliance of gold, its wide distribution, 
and the difficulty and cost of procuring it have attracted 
man from the earliest ages. The pictorial rock carvings 
of Upper Egypt show gold-extraction processes. The 
ratio of the value between gold and silver is mentioned 
in the code of Menes, who reigned in Egypt in 3600 
B.C. Ever since those days men have sought for gold 
and discussed the proper ratio of value between gold 
and silver. 

This brief statement shows that the characteristics 
of gold, which in the past have made it the standard of 
value, will continue to influence the minds of men in 
the future. For a time other standards may be tried, 
but the number and variety of the qualities in which 
gold equals or surpasses other materials are such that 
its suitability for the purpose will become more evident 
as time passes. 

Many countries have experimented with a currency 
that, during the war, degenerated into unconvertible 
paper. All representative currency has the disadvan- 
tage that the currency and what it represents are 
separate and distinct. In time of war one person may 
possess the currency, whereas someone else may control 
the value. The European countries will have to retrace 
their steps, laboriously and painfully. They will realize 





afresh that no country is so poor that it cannot afford 
a sound currency, and that no country is so rich that 
it can afford to experiment with an unsound one. 

The conclusion seems to be inevitable that the desir- 
ability of gold as the standard of value will impress 
itself more firmly upon the minds of men as they return 
from the consideration of other alternatives. As this 
conviction grows in intensity so does the search for 
gold and silver become more. assiduous; 1923 witnessed 
an unusually widespread attempt to find new gold fields 
and to utilize material previously considered value- 
less. As a result, the value of the output of gold 
in 1923 will probably be $35,000,000 more than it was in 
1922. The indications are that the output of silver 
in 1923 may prove to be as much as 14,000,000 oz. more 
than in 1922. 

The Transvaal, the greatest producer of gold, made 
progress in its recovery from the effects of the attempt 
at revolution that took place early in 1922, the output 
of fine gold for the first eleven months of 1923 being 
2,124,812 oz. more than in the first eleven months of 
1922. In spite of high prices for supplies, costs were 
reduced, in large measure because of increased efficiency 
of labor, especially native. If the decision that almost 
removed the color bar stands appeal, and if the leaders 
of the industry are allowed to utilize colored labor 
up to the maximum extent that it can be educated to 
assume responsibility and increase efficiency, costs will 
be still further reduced and large deposits of known 
gold-bearing material formerly considered too low grade 
will be worked at a profit; thus the life of the Trans- 
vaal gold fields will be materially extended. The total 
amount of employment that can profitably be given to 
the white man during the life of the industry will 
likewise be increased. 

In the United States the gold industry in 1923 was 
handicapped. The cost of labor and supplies remained 
high, probably on the average 60 per cent higher than 
they were in 1913; and the price of an ounce of gold is 
fixed at $20.67. Almost every other large gold-producing 
country was able to pay for its labor and supplies with 
depreciated currency, which enabled it to produce gold 
for an amount proportionally less than its value. The 
United States consumed in the industrial arts in 1922 
gold worth $59,806,052, of which $36,697,980 repre- 
sented new material. The gold production of the 
United States in 1922 was $48,849,096. Similar details 
of the industrial use of gold in other countries are 
not available, but the Director of the Mint shows that 
the world’s consumption of gold for this purpose was 
$100,940,632 in 1922. The gold used in cheap jewelry, 
gilding, and similar uses cannot be recovered. The 


gold producers of the United States feel that this is a 
subject that should engage the attention of legislators 
and those who believe in the maintenance of the gold 
standard. 


REVIEW NUMBER and YEAR BOOK 


January 19, 1924 


Engineering and Mining Journal-Press 87 


MINING IN 19238 


The output of gold in 1923 from Canada will not 
show much variation from that of 1922. Development 
in the Porcupine district was hampered by power short- 
age, a condition that will be remedied in 1924. Pros- 
pecting was active in northern Ontario, Quebec, and 
British Columbia, with sufficient encouragement to 
warrant continuance. The production of gold in 
Australia and British India continues on a slightly 
lower scale. No new find of importance has been re- 
ported. An increased production can be expected from 
Russia and Siberia, where many gravel deposits exist 
of sufficient richness to pay for exploitation under gov- 
ernmental encouragement. 


SILVER MINING 


Until the recent outbreak of revolution, the progress 
of silver mining in Mexico was most encouraging. The 
output of silver for 1923 will show an increase of 
possibly 20,000,000 oz. over that of 1922. Producers 
in the United States made a strenuous effort to extract 
as much silver as possible before the termination of 
the Pittman Act in June, 1923. These efforts, coupled 
with the high price of lead, which in many cases carries 
silver as a byproduct, maintained the output of silver 
in 1923 at a slightly higher level than obtained in 
1922. 


Silver and Sterling Exchange, 1922 and 1923 


-—New York-—~ -——London—— _— Sterling Exchange 
1922 1923 1922 1923 1922 1923 
January........ 65.450 65.668 35.035 31.928 421.750 465.053 
February....... 65.290 64.313 33.891 30.875 435.511 468.631 
March......... 64.440 67.556 33.269 32.310 436.912 469.269 
MME aise SOS 6 66.575 66.855 34.080 32.346 440.715 465.220 
WN a 2058: 9i5-0'515 71.154 67.043 36.023 32.611 444.106 462.252 
GRINS G50 Me kala. 71.149 64.861 35.900 31.611 444.615 461.132 
July........... 70.245 63.015 35.644 30.942 444.165 458.025 
August......... 69.417 62.793 34.957 30.952 446.069 455.714 
September...... 69.515 64.203 35.305 31.698 442.800 453.901 
October........ 68.015 63.649 34.498 31.718 443.583 452.024 
November...... 65.177 63.818 32.882 32.774 447.484 437.839 
December...... 63.905 64.705 31.383 33.375 460.440 435.500 
WOM cctasens 67.528 64.873 34.406 21.929 442.346 457.047 
New York quotations cents per ounce troy, 999 fine, foreign silver. London 
pence per ounce, sterling silver, 925 fine. 


Canada records a slightly increased output of silver. 
It is estimated that the world’s output for 1923 will 
be approximately 227,000,000 oz., or about 14,500,000 oz. 
more than in 1922. This, with the exception of 
1912, is the world’s largest production. The world 
price of silver in 1923 varied between 68%c. and 623c., 
and averaged about 64tc. per ounce at New York. One 
of the main factors in the maintenance of this price is 
that, despite the reduction of fineness of the silver coins 
minted in many countries and the decreased use of sil- 
ver for coins elsewhere, the amount of silver reported to 
the Director of the Mint as having been consumed for 
coinage in 1922 was 180,422,696 fine ounces. No dif- 
ferentiation was made between new silver and used 
silver, and no estimate of the amount of current pro- 
duction used for coinage can be made. The following 
figures of consumption of silver for coinage, taken from 
the reports of the Director of the Mint, show the 
extensive use of silver in this connection: 1915, 
225,116,911 0z.; 1916, 292,148,559 0z.; 1917, 286,596,- 
805 oz.; 1918, 222,208,135 oz.; 1919, 298,300,518 oz.; 
1920, 216,340,290 oz.; 1921, 155,168,399 oz.; 1922, 
180,422,696 oz. 

When Europe recovers from her orgy of paper money 
it seems probable that the use of silver for coinage 
purposes will be increased, with consequent rise in 
price. 


Magnesite 
By George J. Young 


Associate Editor, San Francisco 

URING THE FIRST TEN MONTHS of 1923 the 

Atlantic seaboard imported about 70,000 tons of 
magnesite and magnesite products. Raw magnesite to- 
taled 11,276 tons, caustic 11,536 tons, and dead-burned 
47,194 tons. During the year Washington produced from 
30,000 to 35,000 tons of dead-burned and plastic, and 
California about 30,000 tons of plastic magnesite. 

Washington produced no magnesite in 1922 and mar- 
keted a small quantity of dead-burned magnesite from 
stocks already on hand. Prices did not materially change 
in 1923, competition having held them down. Although 
building construction was increased in 1923, the industry 
did not absorb magnesite as fast as the mines could pro- 
duce it. During 1923, C. S. Maltby reopened the old 
Chiles mine, in Napa County, Calif., and also the Samp- 
son property, near Coalinga, now equipped with a rotary 
furnace. A new deposit at Chinese Camp was worked. 
The Sierra Magnesite Co. acquired additional property 
near Porterville, Calif. 

The future of domestic production will depend largely 
on the maintenance of a tariff differential sufficient at 
least to divide the market. The Magnesite Cement 
Building Products Association is seeking to lower the 
present tariff and has presented its case to the Tariff 
Commission. The producers have sought to maintain 
and even increase the tariff. Upon the decision of this 
commission will depend the expansion or shrinkage of 
existing marketing areas served by California and 
Washington producers. Railroad freight rates are an 
important factor in determining the limiting areas, and 
with lower rates the California and Washington pro- 
ducers could extend their marketing areas. 





Nickel 
By Thomas W. Gibson 


Deputy Minister of Mines, Toronto, Ont., Canada 
ANADIAN NICKEL MINING in 1923 returned 
to about the pre-war scale of activity. The three 

companies operating in the Sudbury district are the 
International, the Mond, and the British America. At 
the close of the year the first was employing about 825 
men in mining and smelting, and about 650 men in the 
refining works at Port Colborne. The Mond company 
had about 900 men at work; the British America, 
about 800. The outlook for 1924 is good. Nickel, 
previously mainly used for military purposes, has now 
found increased application. 

The French company, Le Nickel, which mines most 
of the nickel produced from New Caledonia, is perfect- 
ing a process for refining its mattes locally, in an effort 
to reduce costs. These mattes have formerly been 
treated in France, England, and Germany. To secure 
the power necessary for the refinery, Le Nickel has 
acquired a controlling interest in La Société de Chrome, 
which owns the water-power leases in New Caledonia. 
The refining plant is expected to be in operation in 
1925. Le Nickel has been granted an indemnity of 
20,000,000,000 francs because of the dispossession of 
its German furnaces during the war and their exploita- 
tion by the enemy. 





fl 
f 
4 
ie 


ye 
i 


AGT 


88 


REVIEW NUMBER and YEAR BOOK 
Engineering and Mining Journal-Press 


MINING IN 


Iron Mining 





Vol. 


117, No. 3 





1923 





Industry Shows Remarkable Recovery 


By Dwight E. Woodbridge 


Consulting Engineer, Sellwood Building, 


tons, about double those of 1921; and in 1923 total 

Lake and rail shipments were nearly 61,000,000 
tons (59,037,000 tons by water, exclusive of rail move- 
ment to furnaces). At the close of the season the stock 
at the lower Lake docks was 1,150,000 tons less than it 
was a year before. Demand in 1924 will be good; it is 
hoped that ore prices will remain at about the level of 
the past season, or on the basis of $6.45 Old Range bes- 
semer at lower Lake docks. The recovery from the 
depression of 1921 has been remarkable. 

A survey of 1923 shows (1) continuation of the trend 
toward better mechanical handling, on the surface and 
underground, and in transport to docks; (2) elabora- 
tion of methods of ore beneficiation—chiefly in addi- 
tional crushing and screening plants; (3) a desire to 
secure reserves elsewhere than in Minnesota; (4) 
larger groupings in control of ores; (5) co-ordination 
in forwarding; (6) closer grading, especially on manga- 
nese content; (7) loss of the Trans-Appalachian market; 
(8) a pronounced drift of Canadian sentiment toward 
a bounty to aid iron mining in Ontario. 

Without untoward incident in transportation or 
labor, the industry was able to congratulate itself at 
the close of 1923. Transportation functioned more effi- 
ciently; and, although Lake shipments started late and 
ended early, there was no difficulty in reaching the 
total attained, an average of about 400,000 tons for 
every working day. 

Minnesota is now experiencing a taste of applied 
socialism, and the mine operators and iron-land owners 
do not like it. One of the Marxian doctrines, elaborated 
in Bolshevik theories, has been that, by confiscatory 
taxation, resources would become nationalized—the 
property of the state; and that private ownership would 
be eliminated. Most people have not looked forward 
to the adoption of this principle in the United States, 
although opponents of excessive taxation in Minnesota 
have argued for years that higher taxes were leading 
in that direction. The small and independent owner of 
undeveloped iron-bearing land in Minnesota now finds 
himself unable to dispose of it, and incapable of paying 
the taxes. Ore lands are now reverting to the state, 
leases on which large sums have been invested in 
advance royalties and taxes are being cancelled; and 
owners to whom these leases are returned find that 
they have no salable value, with the result that they 
must, and do, forfeit their properties. Several leases 
on lands owned by the state have thus reverted, and 
others will revert, no doubt. Operating companies show 
no desire to secure these lands, for if they cannot imme- 
diately exhaust the ore therein such leases are a liability 
and not an asset. The net result is that the small lessee 
or owner is being wiped out, and the operating lessee 
or owner is mining his own lands as rapidly as con- 
ditions permit and is evincing no interest in additional 
reserves. 


G essai of iron ore in 1922 were 43,000,000 


Duluth, Minn. 


One of the interesting features of 1923 was the Ford 
Motor company’s exploration for ore in northern Michi- 
gan. A definite campaign has been conducted on lands 
that, though cursorily explored in the past, had never 
been thoroughly prospected. It has been a courageous 
undertaking, for the consensus of opinion has been 
that neither great deposits nor high-grade ores were 
to be expected in the district. It is generally under- 
stood that results so far have been negative, but the 
Ford company is as ready to know where ore does not, 
as where it does, exist. About 200,000 tons has come 
from the Ford Imperial mine, but the company’s re- 
quirements are three times as much, and soon will be 
greatly increased. 

St. Louis in 1923 was in the market for about the 
same tonnage as in 1922. Part of this comes under a 
long-term contract from the Maroco mine, on the 
Cuyuna range. Most comes from Gogebic, Menominee, 
and Mayville. Freight to St. Louis is more*than $1 in 
excess of combined Lake-and-rail charge from Minne- 
sota mines to Lake Erie, and efforts are being made 
to secure local ores. To a limited extent these have 
been successful. 

The old Iron Mountain mine, situated about 85 miles 
south of St. Louis, is in process of development and 
has been shipping from 300 to 350 tons of washed ore 
per day. Plans contemplate a considerably larger pro- 
duction. Other properties near Iron Mountain and in 
the secondary limonite region of Wayne and adjacent 
counties are under preliminary development. 

The Steel Corporation’s shipments for 1923 aggre- 
gated nearly 50 per cent of the whole. Pickands, 
Mather & Co., through its association with Bethlehem, 
now handles nearly one-third of all ore aside from 
Steel Corporation’s share. It controlled the mining 
and shipping this year, water and all-rail, of almost 
9,000,000 tons. 

All-rail shipments of ore are large; Duluth alone 
takes at the rate of 750,000 tons per annum; St. Louis 
in 1922 took 400,000 tons; and interior furnaces in 
Wisconsin and Michigan are heavy buyers, although 
demand is not back to normal. The volume of ore 
going to these nearer furnaces, all-rail, is gradually 
increasing. 

Now that the construction of the Great Lakes- 
St. Lawrence waterway seems to be assured, it is well 
to call attention to its probable effect on the iron-ore 
industry. Newfoundland iron ores are in vast tonnage 
and of good quality; a two-mile tram across Bell Island 
lands them at the shipping pier. It seems reasonable 
to assume that they will compete with Lake ores, 
perhaps as far as Buffalo and the Lake Erie shores. To 
that extent they will tend to conserve Lake ores. The 
development of the steel business in the Far West, the 
possibilities at St. Louis, and other changes are such 
that the industry may look forward to a great economic 
evolution in the next few years. 
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Petroleum 
Market Depressed by Overproduction 


By John D. Northrop 


U. S. Geological Survey, Washington, D. C. 


pressed. Excessive and sustained overproduction 

of light-gravity crudes in the California and 
Mid-continent fields was the principal cause, although 
the surplus of crude oil and refinery products accu- 
mulated in 1922 contributed to the demoralization. 

Outside California the outlook was encouraging at 
the beginning of the year. Imports from Mexico were 
less; exports to Canada were increasing. Home con- 
sumption was sustained; activity in the automotive in- 
dustry showed no sign of abatement. The market re- 
action was strong, and the upward movement, notice- 
able near the end of December, 1922, continued to the 
middle of February, 1923—in the Gulf Coast region to 
the middle of March—and advanced the price per barrel 
of representative grades of crude, above the low prices 
of 1922, as follows: Pennsylvania, from $3 to 
$4@$4.25; Lima-Indiana, from $1.98 to $2.58; Mid- 
continent, from $0.90@$1.80 to $1.50@$2.60; Gulf 
Coast, from $1.25 to $1.75; Salt Creek, Wyoming, from 
$1.05 to $1.65. 

In California, intensive drilling of small holdings at 
Long Beach, Santa Fe Springs, and Huntington Beach 
had resulted in a flush production of about 2,000,000 
bbl. per month in excess of current requirements, an 
output that increased rapidly. Drastic price reductions, 
ranging from lc. to 50c. per barrel on crudes testing 
20 deg. Bé., or above, effective Jan. 6, indicated that an 
impending calamity was anticipated, which, however, 
could not be averted. 

The superabundance, low price and availability to 
tidewater of this high-gravity oil resulted in an imme- 
diate and rapid increase in the coastwise movement of 
the California product to the refining centers on the 
Atlantic seaboard. From about 795,000 bbl. in Decem- 
ber, 1922, the quantity shipped east by water quickly 
reached the maximum capacity of the available tankers, 
and by July it was averaging 5,500,000 bbl. per month. 

Meanwhile, oil stocks were accumulating steadily in 
the Rocky Mountain field from the Salt Creek and Tea- 
pot districts in Wyoming; and rapidly in the Mid- 
continent field from extensions of the Tonkawa and 
Burbank districts, Oklahoma, and the Smackover dis- 
trict in Arkansas. Deeper drilling was successful in a 
dozen or more old districts in. Oklahoma and North 
Texas, and new fields of uncertain significance were 
coming in at Wewoka, Sayre, and various parts of the 
Osage-Kay County district, Oklahoma, and at Luling 
and Powell, in Texas. 

By the middle of March, 1923, the crude in sight, the 
crude in immediate prospect, and the surplus of re- 
finery products on hand had dispelled all fear of an oil 
shortage in 1923; and, with the curtailment of opera- 
tions at many refineries in the Mid-continent region, 
coincident with the successful invasion of the East by 
cheap California oil, the market weakened and even- 


[oe PETROLEUM INDUSTRY in 1923 was de- 
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tually collapsed. The proverbial last straw was a gradu- 
ated cut of lc. to 44c. per barrel on the refinable grades 
of oil produced in the Los Angeles Basin, California, 
effective April 10; and in the face of the bargain prices 
resulting the Eastern market broke on the day follow- 
ing. All recognized grades of crude oil produced out- 
side California were affected; and despite efforts to 
maintain a price for the better grades of Oklahoma- 
Kansas oil that would encourage the small operator to 
remain in business, the law of supply and demand pre- 
vailed. As no account is taken of private sales, the 
full extent of the market demoralization is not appar- 
ent from the following figures of decrease in the posted 
price per barrel of representative grades of crude, be- 
tween April 11 and Nov. 13, 1923: 


Penney Vani IOI” ook dc cccwes denen $4.00 @ $4.25 to $2.35 @ $2.60 
Deion SPOT, . osc ciecciedwoeus 2.58to 1.43 ad 
DE COMTIONE FROG ooo case sindisiacc canes 1.50@ 2.60to 0.40@ 1.25 
an Oe SU fuck oe Kewanee mameeas 1.75 to 1.00 


Sakt Creek CWyo.) from: 2a css sc cases 1.65 to 0.60 


On Aug. 1 the price schedule posted in April for 
crudes produced in the Los Angeles Basin was applied 
to the product of all California fields; and on Oct. 9, 
a further general cut of 2c. to 24c. per barrel on oils 
testing 22 deg. Bé. or above reduced the price of the 
highest-grade California crude to 76c. per barrel, and 
the differential between the highest and lowest grade 
to 16c. per barrel. 

With field activity reduced to the minimum com- 
patible with lease requirements, and drastic proration of 
runs in effect throughout the major fields, the produc- 
ing branch of the industry staggered through a profit- 
less summer and fall, sustained by the certainty that 
flush production must eventually settle to a small per- 
centage of its maximum, by a knowledge that settled 
production is essential to the permanence of the indus- 
try and by the hope that better times were ahead. 
By the middle of November, a tangible basis for a 
forecast that the spring of 1924 would bring a realiza- 
tion of that hope became evident in the gradual decline 
of production in the flush fields of California, Okla- 
homa, Wyoming, and Arkansas, and the abrupt decline 
of production at Powell, in Texas. Confirmation was 
provided in late December by substantial advances in 
the market prices of Appalachian and Mid-western 
crudes and by the development of a strong undertone 
in the market for other extra-California grades. In 
California the outlook is still somewhat dubious because 
of excess oil and of the undefined potentialities of the 
Torrance-Redondo, Compton, and Puente Hills districts, 
in the Los Angeles Basin, but elsewhere the end of 1923 
found the petroleum industry convalescent and opti- 
mistic. 

Estimates of country-wide production in 1923, based 
on statistics given out by the U. S. Geological Survey, 
of petroleum moved from producing properties in the 
first eleven months, indicate a record output of about 
725,000,000 bbl., exceeding the prior record, established 
in 1922, by more than 173,000,000 bbl., or 31 per cent. 
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Uncommon Ores and Metals 


Technical Advance a Feature of Recent Progress 


By H. C. Meyer 


Vice-president, Foote Mineral Co., Philadelphia, Pa. 


cation in 1923, although there was an increase in 

the amount consumed by electro-platers. A new 
and aggressive producer of the metal entered the field 
early in the year. Prices during the first half ranged 
from $1.10 to $1.15 per pound, or considerably under 
those ruling in 1922. During the last half of the year 
quotations ranged from 75c. to $1 per pound, de- 
pending on quantity. 

Cadmium sulphide is used in the glass, ceramic, and 
pottery trades and to a lesser extent in the paint and 
rubber industries. Prices ranged during the first half 
of 1923 from $1.55 to $1.75 per pound; during the sec- 
ond half, from $1.35 to $1.45 per pound. Production 
figures of the metal and sulphide consumed in 1923 are 
not available, but will be about 130,000 to 140,000 lb. 
of each. 

Cerium—A virtual monopoly exists in ferrocerium, 
because German and Austrian patents were sold during 
the war to American manufacturers. Foreign pro- 
ducers of cerium metal and ferrocerium are keen for 
American trade. There was little fluctuation in price. 
Imported metal sold at about $5 per pound. Imported 
ferrocerium was quote in bond at $3.75 per pound. 
Domestic ferrocerium sold at from $15 to $20 per 
pound. The absence of competition makes it impossible 
to secure statistics as to consumption. 

Cerium metal has been used experimentally as a de- 
oxidizer or scavenger in metallurgy; ferrocerium, al- 
most wholly for its pyrophoric properties, in cigar 
lighters and other ignition devices. The low price of 
the pure metal should stimulate research work; its phys- 
ical and chemical properties are such that it will ulti- 
mately find widespread commercial use. 

Selenium—The demand for selenium by the glass and 
ceramic industries continued unabated throughout 1923. 
The advantages of this element over manganese dioxide 
as a decolorizer are so marked that if production were 
sufficient to permit lower prices present consumption 
would probably be doubled. The American producers 
claim that, owing to diminishing percentage in the 
anode muds from the electrolytic treatment of copper 
ores, it is necessary to maintain a high price. Sources 
of supply in Siberia have not been developed to a point 
where it is known definitely what to expect from this 
quarter. Mexican production, however, showed an in- 
crease over that of 1922, and in all probability will prove 
a strong competitor of American selenium. 

The price during 1923 remained almost stationary 
—from $1.95 to $2.10 per pound, depending on quantity. 
The American production in all probability did not 
exceed that of 1922—only 56 tons. 

Titanium—The demand for this element in the form 
of its oxide (rutile), and alloyed with iron, copper, and 
manganese, is steadily increasing. Ferrotitanium has 
been known for many years as an excellent scavenger 
or deoxidizer in the manufacture of open-hearth steel; 


(eston in and its compounds found no new appli- 


copper-titanium and manganese-titanium alloys are 
used in the brass and bronze industries. 

The only important American source of rutile is in 
Virginia. Deposits of rutile-bearing rock, near Risor, 
Norway, have been exploited for many years, producing 
a fine black concentrate carrying from 93 to 98 per 
cent titanium dioxide. 

The price of ilmenite concentrates, in carload lots, 
ranged from $10 to $20 per ton during 1923. Rutile 
ranged from 12 to 15c. per lb. for the American mineral, 
and 10 to 12c. per lb. for the Norwegian. No figures are 
available as to total annual consumption of either. In 
the case of rutile it was probably less than fifty tons. 

Tellurium—The promising and much heralded new 
use of tellurium in the form of diethyl telluride in mo- 
tor fuel did not prove successful on a commercial scale; 
it was found that lead compounds would serve the same 
purpose and were considerably cheaper. Outside of a 
limited use in medicine, the great bulk of the consump- 
tion went into the manufacture of crystals for radio 
sets. Even this use is diminishing, as natural crystals 
such as galena and pyrite have been found superior to 
the tellurium-zinc oxide couple. 

The average price throughout the year for metallic 
tellurium was $2 per pound; the actual production, gov- 
erned by demand, is considerably less than one ton. 

Thallium—The physical and chemical properties of 
thallium are closely akin to those of lead. This metal 
can no longer be considered a rare element; within the 
last few years it has become available in quantities fully 
equal to the demand. Its most important use is in the 
manufacture of an electric cell similar to the selenium 
cell, the resistance of which varies greatly under the 
influence of light. The thallium cell, the basis of which 
is thallium oxysulphide, is claimed to be superior to the 
selenium cell, as its “resistance lag’”’ is small. 

Zirconium—The uses of this element in the form of 
oxide and ferro-alloy are increasing. A few years ago 
investigators were hampered greatly by the lack of 
authoritative literature; but a rather voluminous bibli- 
ography is now available to research workers, and each 
year shows a decided advance in the technology of the 
treatment of the ore and in the application of the fin- 
ished products. 

The demand for the natural oxide (zirkite) continued 
undiminished during 1923, its principal use being in 
the refractory industry, as a lining in electric and 
high-temperature gas furnaces. Zirkite when properly 
handled produces a brick having a low coefficient of 
expansion, high resistance to slag corrosion, and low 
thermal conductivity. Most of the failures recorded 
can be attributed to the lack of knowledge on the part 
of brick manufacturers or furnace men in handling this 
super refractory. 

Pure zirconium oxide, finding increasing demand as 
a substitute for tin oxide, runs from 98 to 99 per cent 
pure ZrO, and sells at 55 to 65c. per pound, depending 
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on quantity. The hydrated oxide has also been recom- 
mended. 

Granulated dead-burnt zirkite is finding wider uses; 
prices ranged from 4 to 6c. per pound in carload lots. 
Zirkite bricks in standard shapes sold at 45 to 65c. 
each, in carload lots, depending on the shape. Zirkite 
cement remained unchanged during 1923, the average 
price being 2?c. per pound in carload lots. 

The only important deposits of zirconium ore in the 
United States are in Florida, where the material oc- 
curs as the silicate. The largest commercial deposits 
in the world are in Brazil, where it occurs as the oxide. 

Thorium—The only commercial source of thorium is 
monazite sand. Important commercial deposits occur 
in Brazil, India, and Ceylon. Three localities in the 
United States have commercial possibilities—in Florida, 


North Carolina, and Wyoming. Almost all the thorium 
used in commerce is in the form of the nitrate. 

Due to ruinous competition from German manufac- 
turers, there was only an insignificant production of 
thorium in the United States in 1923, in spite of an 
increase of the ad valorem duty from 25 to 35 per cent, 
with no duty on monazite sand. It is claimed that 
American manufacturers cannot compete with the im- 
ported nitrate when the price falls below $3.75 per 
pound. Imported nitrate was selling during the year 
at $1.85 to $2 per pound. 

The gradually increasing use of electricity for illu- 
minating purposes is slowly but surely replacing the 
incandescent gas mantle, and many mantle factories in 
the United States have turned their attention to other 
forms of production. 
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Radium, Uranium, and Vanadium 
By Frank L. Hess 


Geologist, U. S. Geological Survey, Washington, D. C. 


ADIUM is now being produced more cheaply, owing 

to the exploitation of the rich altered-pitchblende 
deposits near Elisabethville, in the Belgian Congo. In the 
United States this has resulted in the loss, temporarily, 
at least, of several million dollars invested in the much 
lower-grade uranium (carnotite) deposits of Colorado 
and Utah; in plants for the isolation of radium, vana- 
dium, and uranium; in the manufacture of apparatus 
for the handling of radium, and in selling organiza- 
tions. 

Peru dominates the vanadium markets as completely 
as does Katanga the radium markets. 

In the United States only the U. S. Radium Co. made 
an effort to isolate radium in 1923, on a small scale. 
The Standard Chemical Co. acted as agent in the United 
States for the Union Miniére du Haut Katanga in the 
sale of radium. It isolated no radium, but operated 
experimentally its mill in Colorado, for the concen- 
tration of the vanadium-bearing sandstone associated 
with the carnotite deposits. The company continued 
the publication of its excellent review, Radium. The 
Radium Co. of Colorado, at the time the Katanga prod- 
uct threatened the market, had just developed at Camp 
Maverick, near Gateway, Colo., the best bodies of ore 
in its history; but the company has found it necessary 
to wind up its affairs. The Keystone Metals Co. had 
also developed good bodies of ore carrying 5 to 6 per 
cent of U,O,, but found it impossible to continue opera- 
tions at a profit. The W. L. Cummings Chemical Co. 
did not operate during 1923. 

The Union Miniére du Haut Katanga, which controls 
the African radium deposits, gives out little informa- 
tion and refuses to allow foreigners to visit them. 
Specimens of the ore are hard to obtain. Publications 
of the company, however, state that a considerable quan- 
tity of rich ore (reported by outsiders to carry as 
much as 70 per cent U,0,) has been shipped to Oolen, 
Belgium, where a plant operated by a subsidiary has 
been established with a capacity of 3 grams of radium 
(element) per month—about equivalent to that of all 
the plants formerly operating in the United States. 
About two grams was isolated in 1922. 

The probable ore (tyuyamunite, hydrous calcium- 
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uranium vanadate) at Tyuya Muyun, Russian Turkes- 
tan, has always been a mystery to the outside world, 
but a Soviet commission reports that there is su ‘ficient 
ore carrying 1 gram of radium to 250 to 350 tons to 
yield 15 to 20 grams of radium, 60 tons of uranium, 
90 tons of vanadium, and 120 tons of copper. The 
figures given indicate an ore that is too lean to compete 
profitably with the Katanga ores. 

In Portugal one mine was worked during the year 
and produced ore carrying torbernite, autunite, and a 
black mineral, probably pitchblende. The ore is said 
to carry as much as 6 per cent of U,O.. 

Work was done in Madagascar on the deposits of 
betafite (a complex uranium, thorium, titanium, colum- 
bium, and tantalum mineral); and in Cornwall, on the 
deposits of pitchblende and its alteration products. 

Belgian radium sold in 1923 at $70 per milligram. 
Some domestic radium, forced on the market, is said 
to have been sold as low as $50, thus demoralizing 
buyers by making them fearful that future prices 
might be yet lower. With the grip that the Belgians 
have on the market it does not seem likely that they 
will lower prices. 

No ore was imported from Minasragra, Peru, be- 
cause the Vanadium Corporation of America had a large 
stock on hand at Bridgeville, Pa.; and Dr. B. Saklat- 
walla, the corporation’s metallurgist, has been engaged 
in working over the slags from former operations, 
from which he has recovered many thousand pounds of 
vanadium. He has developed electric-furnace methods 
of smelting, said to be very efficient. 

Cuprodescloizite was shipped from the vicinity of 
Otavi, in British Southwest Africa; and lead vanadates 
were shipped from Broken Hill, Northern Rhodesia. 
Some of these ores reach America, but most of them 
go to England. They contain phosphorus, copper, 
arsenic, and other troublesome elements, and are not 
liked here. Methods have been developed in Germany 
for making a clean vanadium oxide from the ores, and 
an effort was made to import this oxide to be made into 
ferrovanadium here, but the tariff prevented this being 
done at a profit. The entire annual African output 
probably contains not more than 75 tons of vanadium. 

Prices of ferrovanadium averaged about $3.50 per 
pound of contained vanadium in ferrovanadium con- 
taining 35 to 45 per cent vanadium. Toward the end 
of 1923 prices of about $4.50 were freely mentioned. 
There was no real market for ores. 



























































Platinum 
By James M. Hill 


Geologist, U. S. Geological Survey, San Francisco 
TOCKS of crude platinum metals on hand Jan. 1, 
1923, were larger than at any time during the pre- 

vious five years, being 41,900 oz. of platinum, 7,559 oz. 
of iridium, and 24,975 oz. of palladium. This was 
fortunate, for imports, except those of palladium, dur- 
ing 1923 were below the average. Imports of crude 
platinum during each of the first nine months of 1923 
were at an average rate of 5,800 oz., indicating a total 
of 70,000 oz. for the year, compared with 94,939 oz. 
in 1922. Imports of iridium averaged 100 oz. and of 
palladium, 1,150 oz. per month during the first three 
quarters of 1923. This would indicate a total for the 
year of 1,200 oz. of iridium and 13,000 oz. of palladium, 
as compared with 1,899 oz. of iridium and 9,754 oz. 
of palladium in 1922. Osmiridium imports for the 
first nine months of 1923 were 1,400 oz., indicating a 
total for the year of 1,860 0z., compared with 2,165 oz. 
in 1922. 

The price of platinum advanced from $110 per ounce 
at Jan. 1 to $125 in November, due largely to a growing 
demand, gradually reducing supplies and curtailment 
of imports. On the other hand the price of iridium has 
been maintained almost unchanged from $270 to $300 
per ounce; and palladium for most of the year was 
quoted around $80 per ounce. 

Russia appears to have produced a little more plat- 
inum in 1923, as indicated by the imports into coun- 
tries adjacent to Russia. However, little information 
is available concerning conditions in the Ural fields. It 
is estimated that the Colombia output in 1923 should 
be about 40,000 oz. of crude. The first explorations in 
Papua by the Waria River Gold & Platinum Options 
were not satisfactory, but it is reported that other 
ground was investigated in 1923. 

Reports indicate a new source of platinum in the 
Northern Transvaal, where it has been found in brec- 
ciated quartz and felsite in the red granite of the Bush- 
veld series in the Waterberg district. This would be 
a most unusual occurrence of platinum metals, and it 
remains to be seen whether development proves up as 
well as the prospects indicate. 
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Arsenic 
By Hamilton M. Brush 
Vice-president, American Smelting & Refining Co., New York 


HE ARSENIC MARKET of 1923 resembled closely 
the market of 1922. The increasing demand for 
calcium arsenate for boll weevil control resulted in a 
demand for white arsenic during ten months of the 
year considerably in excess of the amount available. 
During the summer months a lull in buying and doubt 
as to the amount of calcium arsenate to be carried over 
in the South resulted in a rapid price decline of 
about 4c. per pound. This was quickly made up on the 
appearance of a large volume of buying orders in 
September and October. 
The increased demand for arsenic has been confined 
almost entirely to the calcium arsenate industry; never- 


REVIEW NUMBER and YEAR BOOK 
Engineering and Mining Journal-Press 


MINING IN 19238 





theless, producers of insecticides such as paris green 
and lead arsenate, as well as producers of weed killers, 
sheep dips, and glass, have maintained their normal 
arsenic requirements. 

The U. S. Geological Survey recently estimated pro- 
duction of arsenic in the United States for 1923 at 
about 14,000 tons. This is far above the output of any 
preceding year, and indicates the success the producers 
of arsenic have met with in increasing their production 
to satisfy steadily expanding requirements. In spite of 
increased production, however, imports show a con- 
siderable increase. One authority estimates the imports 
of arsenic in all forms for the first ten months of 1923 
at 9,450 tons, compared with 4,900 tons for the cor- 
responding period of 1922. 


OO 


Chromite 
By Edward Sampson 


Geologist, U. S. Geological Survey, Washington, D. C. 
HROMITE mining during 1923 prospered in all the 
pre-war fields except those in Turkey. Rhodesia, 

which produced 94,000 tons in 1922, met increased com- 
petition from India; and it appears that, though 
Rhodesia is sending more chromite to the United States, 
she is sending less to Europe than formerly. The total 
production in Rhodesia in 1923 probably fell a little 
short of that in 1922. 

The shipments of chromite from India to the United 
States during 1923 (about 31,000 tons) appear to have 
nearly equaled the entire Indian output in 1922, when 
the United States took only 40 per cent of the 
total. This is due largely to greatly increased activ- 
ity in Mysore. More than 14,000 tons of ore from 
this field was imported into the United States up to 
Dec. 1, 1923, and used for refractories, whereas in 
1922 almost the entire output of India came from 
Baluchistan. 

The shipments from New Caledonia to the United 
States in 1923, about 14,000 tons, were nearly the same 
as in 1922. It appears that the steel companies are no 
longer willing to pay the price set for New Caledonia 
ore and are buying cheaper ore. New Caledonia 
chromite is now used principally for making chemicals. 
The cost of putting this ore on the United States mar- 
ket is high. 

The imports of chromite from Greece to the United 
States showed a slight increase in 1923. It is reported 
that the Harbison-Walker Refractories Co. is operating 
the Volo mine, the ore from which, though too low 
in chromium for making ferrochrome under present 
conditions, is well suited for refractories because of 
its low content of silica. 

An event of special interest is the 4mportation of 
chromite from Cuba by the Bethlehem Steel Co. This 
company operates the Caledonia mine, in the Mayari 
district, and up to Nov. 1, 1923, had imported more 
than 8,000 tons of ore carrying about 46 per cent Cr,O,,. 

There was a small but steady importation of chromite 
from Quebec in 1923, probably by a large ferro-alloys 
company, said to have a reserve property in this field. 
The domestic chromite mining industry continued work 
on a small scale. The output from the western states 
will probably not exceed 300 tons. 
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Phosphate Rock 
By H. D. Ruhm 


Chemical and Mining Engineer, 136 Liberty St., New York 


T THE END of 1920 the domestic demand for 
phosphate rock suffered from the deflation period 
and the export demand from the general European con- 
ditions, with exchange ratio preventing payment even 
of low prices. The industry has since been curtailed, 
never operating at over 50 per cent capacity. 

In the meantime, copper companies that produce by- 
product sulphuric acid have installed enormous plants 
for utilizing acid with phosphate rock, one in Florida 
and one in Idaho and Montana, where treble super- 
phosphate is produced. 

Phosphate rock mining has been confined to manufac- 
turers of acid phosphate, and the output from inde- 
pendent mines has gone entirely to blast-furnace 
consumers for making ferrophosphorus and to users 
of ground rock not treated with acid. 

The disastrous effect of overexpansion up to 1920 has 
been reflected in the deplorable condition of the big 
fertilizer companies, much of whose enormous overhead 
charges come from Florida rock and plant investments. 
The future development of phosphate mining will be 
in the interior and western states, as local markets 
increase. Productive capacity for export business is 
more than sufficient for many years to come. 





Molybdenum 
By John D. Cutter 


Vice-president and Metallurgist, Climax Molybdenum Co., 
New York 


O MOLYBDENUM was mined in the United 

States in 1923, but considerable activity occurred 
in technical developments connected with its use. War 
stocks, hitherto more than sufficient to meet demand, 
diminished by the growth witnessed during the year 
in the consumption of molybdenum as an alloying ele- 
ment in steel and iron and in certain non-ferrous 
compositions. 

In the alloy-steel industry, molybdenum assumed a 
place of considerable importance. Consumers continued 
to recognize that molybdenum steel is easy to fabricate 
and that the finished parts are of great durability. 
Molybdenum alone among steel-alloying elements is the 
product of this country’s natural resources; all others 
are imported either in whole or in part. This fact has 
led to its extended use in the automotive and kindred 
industries. 

The field in which molybdenum stood out most prom- 
inently in 1923 was its use in mill rolls. Cast-steel and 
cast-iron rolls containing molybdenum were made in 
large quantities and placed in service under a wide 
variety of conditions. Results were so favorable that 
the consumption of molybdenum for this purpose grew 
from almost nothing to a substantial proportion of the 
total. The technical and commercial advantages of 
molybdenum in steel have been thoroughly studied by 
government agencies. In a summary of an extensive 
investigation Dr. H. W. Gillett, of the U. S. Bureau of 
Mines, concluded by stating that “Molybdenum is— 
carbon excepted—the most active and potent element 
used in steel.” 
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Manganese 
By Charles Hardy 


Charles Hardy & Ruperti, Inc., 115 Broad St., New York 





MPORTS of manganese ore in 1923 were:far beléw 

the yearly average, in spite of a large doniesti¢ pro- 
duction of ferromanganese and steel. A great deal of 
ore was imported before the new tariff became efféec- 
tive on Sept. 26, 1922; but even taking all these figures 
into consideration, there is a missing link somewhere: 
The tonnage imported in 1923 until Oct. 31’ was'’as 
follows: Germany, 93; Netherlands, 10; Russia” in 
Europe, 11,670; Turkey in Europe, 30,285; England; 
287; Panama, 400; Cuba, 9,062; Argentina, 926; Brazil, 
79,127; Chile, 384; British India, 16,012; China, 1; 
Hongkong, 20; Java and Madura, 6; Turkey in Asia, 
3,005; British West Africa, 27,965; total, 179,255 tons, 
or at the rate of about 200,000 tons for the year, which 
is certainly 100,000 tons less than the production of 
ferromanganese and the corresponding production of 
steel would call for. j 

Importations from Brazil dropped considerably, due 
to heavy rains, which interfered with mining, and be- 
cause of poor inland transportation. 

Prices have been steady, ranging from 38 to 42c. per 
unit, f.o.b. cars, Baltimore or Philadelphia, according 
to the grade of ore offered. Buyers have not decided 
on a policy for 1924; and, therefore, comparatively 
little business has been closed for future delivery. But 
the tonnage for 1924 should certainly equal, if not 
largely exceed, importations in 1923. . Invisible stocks 
in the United States must have been heavily drawn 
upon, and should have disappeared before the end of 
1923. 


——$$$<$ ——___— 


Fluorspar 
By G. H. Jones 


President, Hillside Fluorspar Mines, 38 S. Dearborn St., Chicago 


LMOST ALL the domestic production of fluorspar 

comes from southern Illinois and western Ken- 

tucky. Operations in 1923 yielded the producers a very 
small profit. 

The poorly equipped mines and those some distance 
from the railroads produced but little. The market 
prices, compared with those prevailing some years ago, 
are apparently high enough, but are inadequate from 
the standpoint of cost of production at the leading 
mines, owing to the depth at which it is necessary to 
mine this mineral. Modern cost accounting must take 
cognizance of depletion of ore reserves and deprecia- 
tion of buildings, equipment, and machinery—influ- 
encing factors that many of the mines have ignored. 

The demand for 1924 is developing slowly, and the 
tonnage involved will depend largely upon the magni- 
tude of the operations of the steel works, which con- 
sume 80 to 85 per cent of the output. The domestic 
supply cannot be developed further to any great extent 
until higher prices rule; but fluorspar will be available 
from scattered operations as prices reach higher levels. 
Foreign fluorspar is largely used east of Pittsburgh 
because of its low price. Cheap labor, surface mining, 
low railroad and ocean freight rates make this possible, 
notwithstanding a duty of $5.40 per long ton, which is 
inadequate to protect the domestic industry. 








Antimony 
By H. K. Masters 


Manager, Metal Department, Wah Chang Trading Corporation, 
50 Church St., New York 


T THE CLOSE OF 1922 the antimony producer 
was feeling greatly depressed. The price of his 
metal was about 4c. c.i.f. New York, or 64c. duty paid, 
compared with the five-year pre-war average of 7.43c. 
—an apparent decline of 15 per cent, which was really 
27 per cent, after applying the proper correction for 
tariff. Owing to light demand and heavy supplies of 
war-scrap material, production had fallen to a minimum 
and almost all was coming from China, the only country 
able to produce at such prices. 

With the beginning of 1923, however, improved busi- 
ness conditions brought about an active buying move- 
ment, which carried the price, early in March, to 9c., 
after which buying subsided, and prices declined to 
6c. in July. Renewed buying was then in evidence; 
and, later in the summer, disturbed conditions in the 
producing district of China, not yet entirely relieved, 
interfered with production and transportation. The 
price rose to 10c. in December. 

Consumption of antimony was heavy during 1923, 
and it does not seem likely that the low level of prices 
in 1922-23 will be repeated in the near future. Stocks 
are light in the consuming countries. Low prices have 
driven out of the field all producing countries except 
China; stocks and output there are reported small. 
Shrapnel has disappeared from the market; and, with 
normal consuming demand, to be supplied now only by 
virgin metal, the usual production of antimonial lead 
(suitable only for limited use) and recovered metal, 
antimony will probably sell above 10c. during 1924. 
Such a price will undoubtedly stimulate output in 
China, and probably encourage exploitation elsewhere. 

The use of the metal in alloys is increasing, the 
oxide finding a field in the manufacture of sulphurets 
and enameling compounds. The low selling price in- 
sures for it, against all competition, a place as one of the 
useful metals. The amount consumed will continue to 
increase so long as man requires more houses, machin- 
ery, automobiles, printed matter, and chemicals. 

The total antimony output of China, in the form of 
regulus, oxide, and crude, may be estimated for 1922 
as 14,000 long tons, and it is unlikely that 1923 ship- 
ments exceeded this figure. The average pre-war 
world’s consumption, excluding antimonial lead, is usu- 
ally estimated at about 22,000 metric tons. 

oo 


Tale 


By Raymond B. Ladoo 


General Manager, Southern Minerals Corporation, Cleveland, Tenn. 


ENERAL LETHARGY characterized the talc indus- 

try in 1923, with continued decline in prices in the 
Vermont districts and in the Southern states; 1922 
conditions were maintained in the New York fibrous 
tale district and in the high-grade tale districts of 
California. 

In Vermont, production and total value were probably 
lower than in 1922. Prices gradually declined, after 
reckless price cutting, especially on roofing and rubber 
grades, to a point below the cost of production for most 
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companies. No new developments in mines or mills 
were possible, and even normal depreciation could not 
be properly provided for. Toward the end of 1923 an 
upward readjustment started. Demand was fair for 
the first half of the year, declining during the summer, 
and increasing again after September. 

In the South, prices and production declined. The 
1923 production of New York fibrous tale probably 
equaled that of 1922, and prices remained about the 
same. The outstanding development was the construc- 
tion of a new mill by the W. H. Loomis Tale Corpora- 
tion, near Edwards; an increase in milling capacity is 
planned, and the company has developed a new vein of 
high-grade tale about 15 ft. wide near Little York. 

In California, the 1923 production and prices were 
about the same as in 1922. The Sierra Tale Co. de- 
veloped several new bodies of high-grade tale. <A 
considerable tonnage of high-grade massive crayon 
tale stock has been developed by the Magnesia Talc Co. 
near Waterbury, Vt. Talc crayon production in Geor- 
gia has declined, and Vermont is now by far the most 
important producer. 





Asbestos 
By Samuel H. Dolbear 


President, Selective Treatment, Ltd., Thetford Mines, 
Montreal, Canada 


HIPMENTS of asbestos during 1923 were in excess 

of those of the preceding year; average prices were 
slightly higher. Demand was particularly firm for the 
shorter grades, although shipments of spinning fiber 
increased. Canadian operators felt competition keenly 
from South Africa and Rhodesia in the longer grades, 
and prices showed a tendency to sag. 

During the first half of 1923, Canadian mines shipped 
99,042 tons. Comparative figures for the first six 
months of 1922 and 1923, respectively, are as follows: 


1922 1923 
RON CD) 5h he ee ERE i RUNS aS 54,846 99,042 
AVGTERO VAIO DOF BOM. 6 .ces Si sas ecin sees $34.53 $36.09 
RE WI Sipe os 6S hie G. wr wre ee Rk eS ee $1,894,232 $3,574,762 


Total shipments in 1922 aggregated 163,706 tons; 
total value, $5,552,723; average value per ton, $33.92. 

Labor difficulties were experienced during the year 
under review, and wages were increased voluntarily by 
the operators to 30c. per hour for common labor and 
40c. per hour for miners and mechanics. In spite of a 
fairly active year, operators complain that little profit 
can be realized with costs and selling prices at the 
present levels. 

During the first nine months of 1923 most of the 
Canadian mills were in operation. The Black Lake 
Asbestos & Chrome Co. and the Pennington Asbestos 
Co. ceased operations in November. Fire destroyed 
the King’s mill of the Asbestos Corporation of Canada 
in June; the King’s No. 3 mill was completed and placed 
in operation during the latter part of the year. Selec- 
tive Treatment, Ltd., built and operated an experi- 
mental plant treating asbestos ores by water concen- 
tration. 

Serious efforts were made to effect a merger of the 
major producers in the Thetford district, to overcome 
price cutting and to resist foreign competition. The 
plan, however, was abandoned. 
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Quicksilver 
By H. W. Gould 


Mining Engineer, Hobart Building, San Francisco, Calif. 

UICKSILVER PRODUCTION in the United States 
O in 1923 showed improvement; output will probably 
be about 50 per cent higher. Four mines produced in 
quantity, three in California and one in Texas; the 
New Idria began operations in May. Also, a consider- 
able amount of quicksilver came from small operators. 
The output from Europe will probably show an in- 
crease for 1923, and it is likely that the world’s pro- 
duction in that year will reach close to 100,000 flasks. 
The greatest increase will no doubt come from Italy, 
from Monte Amiata and Idria. Italian production in 
1922 showed an increase of 50 per cent over that for 
1921, or from about 1,000 to 1,500 metric tons. It is 
probable that 1923 will show almost as much, with a 
small increase at least from the Almaden mine, in Spain. 

The tariff bill passed in October, 1922, imposing a 
tariff of $18.75 per flask on imported quicksilver, has 
not helped the domestic producer as much as was antic- 
ipated. The reason has probably been the unprecedented 
importations of quicksilver from Europe, which for 
eleven months amounted to 22,489 flasks, of which 
13,580 flasks came direct from Spain and 5,207 from 
Italy. These heavy importations have forced the New 
York market down from about $72 per flask a year ago 
to about $60 at the present time. 

The most hopeful development in quicksilver in 1923 
was the heavy consumption of over 32,000 flasks. Mar- 
keting conditions remain about the same; some pro- 
ducers have increased the net weight of metal per flask 
from 75 to 76 lb.; the imported flasks contain 34.5 kilos, 
or a little over 76 pounds. 

Metallurgically, there is nothing new of consequence 
to report in the industry, only one new plant having 
been built in 1923. 

During the latter half of 1923 inquiries were general 
for quicksilver mines, and several of the smaller prop- 
erties changed hands; 1924 will show considerable in- 
crease in domestic production, because of the increase 
in consumption and the prospect of the development of 
new uses. 





Graphite 
By Benjamin LeRoy Miller 


Professor of Geology, Lehigh University, Bethlehem, Pa. 

HE GRAPHITE INDUSTRY recovered somewhat 

in 1923, although conditions are still far from satis- 
factory. Domestic production was not appreciably in- 
creased by the imposition of a tariff on imported graph- 
ite. One company in Alabama was in operation part of 
the year. Another, in Texas, produced some flake 
graphite and is planning expansion. The New York, 
Pennsylvania, and Montana districts were idle. Rhode 
Island and California produced low-grade graphite for 
stove polish and foundry facings. 

Of the foreign countries Madagascar dominated and 
largely regulated the world’s markets. After pay- 
ment of duty, the best flake was sold in New York 
for about 4c. per pound—less than the cost of produc- 
tion of domestic flake. Importations of Ceylon graphite 
were greater in 1923 than during the preceding year, 


but the increasing substitution of flake graphite for 
Ceylon lump and flake, both in Europe and the United 
States, is having an adverse effect upon the Ceylon 
industry. An average of the prevailing New York 
prices, including duty, was: lump, 6c.; chip, 43 to 5c.; 
and dust, 3 to 3éc. 

In Canada the Black Donald Co. produced a small 
amount of graphite. The Mexican mines worked inter- 
mittently, and some of the product is again being sent 
to the pencil manufacturers of Europe. A considerable 


amount of Korean amorphous graphite was imported by 
the United States in 1923. 





Tungsten 
By Frank L. Hess 


Geologist, U. S. Geological Survey, Washington, D. C. 
UNGSTEN MINING was almost a lost art in the 
United States during 1923. However, the first 

domestic tungsten ore mined in three years was pro- 
duced by the Wolf Tongue Mining Co. and the Vasco 
Mining Co. in the Boulder field near Nederland, in 
Boulder County, Colo. The two companies produced 
and shipped an equivalent of 241 short tons of concen- 
trates carrying 60 per cent WO,, but actually ranging 
from 55 to 63 per cent WO,,. 

William Loach, manager for the Wolf Tongue com- 
pany, estimates that tungsten cannot be mined in 
Boulder County at a cost of less than $12 per unit, and 
there are few if any known deposits in the United 
States that can be profitably operated even at that 
price. The duty on tungsten ore ($7.14 per unit) has 
accomplished little more than to enrich those holding 
cheap ores in stock. 

Chinese ores still dominate the world’s markets. The 
centers of production are reported to have swung south- 
west from Kiang-si to northern Kwang-tung. It is said 
that concentrates can be landed in New York or London 
at $2.75 per unit. 

Ore still reaches England from the Malay Peninsula 
and Burma. The European demand for tungsten has 
been poor. Prices in the United States ranged from 
$7.50 for Chinese wolframite and $8 for scheelite, at the 
beginning of 1923, to $8.25 to $9, depending on quality, 
for Chinese wolframite, and $10 for scheelite, at the 
close. The price of ferrotungsten, carrying 75 to 93 per 
cent W, ranged from 88 to 92c. per pound of contained 
tungsten; some was forced on the market near the close 
of 1923 at 75 to 80c. per pound. 

Prices for wolframite carrying a minimum of 65 per 
cent WO, in England were, at the beginning of 1923, 
nominally 13s. 6d.; and in December, 12s. per long-ton 
unit (22.4 lb. WO,), equivalent to $2.83 and $2.32 per 
short-ton unit, respectively. Ferrotungsten carrying 80 
to 85 per cent W was nominally about 1s. 5d. (33.3 to 
30.7c., according to exchange), throughout the year. 
Tungsten powder was Is. 10d. the first of the year and 
1s. 9d. at the close (43 and 37.9c.). All of these prices 
would probably have been shaded had there been a 
prospect of real business. 

Stocks of ore, ferrotungsten, and powder in this 
country at the close of 1923 were apparently equivalent 
to about 9,000 tons of ore carrying 60 per cent WO,— 
possibly a two years’ supply at normal consumption. 
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Nitrate 


By Huntington Adams 


Mining Engineer, 522 Fifth Ave., New York 


URING 1923 the Chilean nitrate industry, through 

the influence of the Nitrate Producers’ Association, 
maintained production at considerably below consump- 
tion, thus reducing stocks on hand. In the first nine 
months of the year, production averaged 132,000 metric 
tons per month, and exports from Chile 166,000 tons 
per month. In 1922 the average production was 88,400 
tons per month, and exports averaged 109,500 tons per 
month. Both production and exportation, therefore, 
increased to roughly 150 per cent of what they had been 
in 1922. 

Stocks on hand in Chile were reduced from 1,232,400 
tons on Jan. 1, 1923, to 965,000 tons on Oct. 1; and 
stocks unsold in Europe and afloat were reduced from 
530,000 tons to 445,000 tons. 

The price f.a.s. Chilean ports has been maintained 
by the Nitrate Producers’ Association at about 200 
shillings (say $44 to $45 United States currency) per 
metric ton. (The average pre-war price was $40.80 per 
ton.) 

The position of the industry, therefore, has been 
materially improved through a reduction in the amount 
of stocks on hand. The general outlook is encouraging. 
Consumption has steadily increased since 1921, and has 
now reached 2,000,000 metric tons per annum, or 80 
per cent of the industry’s effective capacity. Outside 
of Germany the world’s consumption of nitrate is 
greater than it was before the war. In Germany itself 
the powerful financial interests which control the pro- 
duction of synthetic nitrogen products have continued 
their policy of keeping nitrate out of German markets, 
although they have not been able themselves to supply 
the demand. 

The most noteworthy development in 1923 was the 
consolidation of the Lantaro Nitrate Co., Ltd., (three 
oficinas) with the Cia. Salitrera Lastenia (eleven 
oficinas). As now reorganized, the Lantaro company 
has a capital of £4,000,000, and owns fourteen plants, 
with a productive capacity of 600,000 metric tons of 
nitrate per annum. This is equivalent to a quarter of 
the whole industry. The management of the new com- 
bination has been left in the hands of the Yugoslav 
interests in Chile which controlled the Lastenia company. 
The Lantaro company itself is a British corporation in 
which French interests hold an important participation. 





Borax 


Special Telegraphic Report 
EATURES of interest in the borax industry in 1923 
included the completion of the erection and the put- 
ting into operation of the West End Chemical Co.’s 
factory at Chauncey, N. Y., and the beginning of work 
on a new factory for the Pacific Coast Borax Co. at San 
Pedro, Calif. An increase in production by the Suckow 
Chemical Co., of Los Angeles, was reported, although 

borax glass moved slowly during the year. 

Gypsum has been found associated with the Nevada 
colemanite. A new deposit was opened in Death Valley 
during the year, and another discovered in the Daggert 
district. 
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Diatomite 
By Robert Burhans, Jr. 


Feather Stone Insulation Co., Pacific Finance Building, 
Los Angeles, Calif. 

ROSPERITY was in evidence in the diatomite indus- 

try in 1923. The use of this material as an insulator 
has increased rapidly, especially in the oil industry, 
where it has proved an economical and efficient covering 
for storage tanks. A new and satisfactory method of 
application has been evolved. 

Savings in fuel of more than 10 per cent have been 
effected in the clay industries by using diatomite as an 
insulation for the crowns of kilns. In fact, all fuel- 
consuming industries are realizing that the new insu- 
lator has ideal qualities for the conservation of heat. 

Prices for ground diatomite for insulation purposes 
varied at the beginning of 1923 according to the settled 
weight per cubic foot—from $35 per ton at 15 lb., to 
$25 per ton at 20 lb. At the end of the year the 
average price was $45 per cubic foot. 





Bauxite and Aluminum 
By James M. Hill 


Geologist, U. S. Geological Survey, San Francisco 


OMESTIC output of bauxite in 1923 was about 

150,000 tons greater than in 1922 and approxi- 
mately the same as the peak production before the war. 
The Arkansas field was the principal producer. In the 
eastern field, reports indicate a slackening, the principal 
production coming, however, from Georgia and Ten- 
nessee. So far as known no output was reported from 
the deposits opened in northern Mississippi in 1922, 
although a better ore probably came from east-central 
Alabama deposits opened in 1923. The eastern product 
has a serious competitor in South American bauxite, 
which is now being exported in constantly increasing 
amounts. 

Bauxite imports during the first nine months of 1923 
were at a rate of 8,500 tons per month, indicating a 
total for the year of 102,000 tons, compared with 23,656 
tons in 1922. The greater part of this came from 
British Guiana. The South American ores are high 
grade and are being used by American aluminum chemi- 
cal makers as well as by the Aluminum Company of 
America. It is believed that they will seriously affect 
the operation of domestic mines that are not well situ- 
ated. Some French and Dalmatian bauxite was also 
received. Exports of concentrates (alumina) to Can- 
ada were nearly five times as large as in 1922. 

Domestic bauxite, crushed and dried, sold for $6 to 
$9 per ton up till the end of June, 1923, when the price 
was reduced 50c. per ton. Foreign bauxite, in the first 
half of the year, sold $1 per ton below the domestic, but 
during the last four months the price for foreign was 
only 25c. per ton less than that charged for similar 
domestic grades. 

The domestic aluminum industry in 1923 was in a 
more prosperous condition than in 1922. The price was 
22 to 23c. per pound during January, 1923, but increased 
le. per month, so that by April it was 27c. and in 
June 27ic. per pound. During the remainder of the 
the year the price was steady at 26 to 27c. per pound. 


Published by permission of the Director U. S. Geological Survey. 
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Mica 
By J. A. Rodgers 
Secretary, Commercial Mica Co., Rumney, N. H. 

EW HAMPSHIRE continued as an important 

source of mica in 1923, the production, as regards 
value and quantity, probably constituting a record. The 
Alexandria mine of the General Electric Co. operated 
throughout the year. The Ruggles Mining Co. operated 
the Valencia mine, at Groton, and the Big Ruggles mine, 
at Grafton Center, the two producing nearly 1,000,- 
000 lb. The Commercial Mica Co. operated its Plume 
mine, in Groton, for most of 1923, with satisfactory 
results. The outlook for the mica industry in 1924 is 
distinctly encouraging. 

i itetsinisn 
Silica 
By Hjalmar E. Skougor 
Consulting Industrial Engineer, 149 Church St., New York 

HE SILICA INDUSTRY suffers from being an 

adjunct to other industries. This occasions waste- 
ful operation, because only one grade or fineness is pro- 
duced, although many industries could be supplied from 
the products of various stages of reduction, resulting 
in greater ultimate capacity and decreased cost of 
operation. 

Considerable improvement is noticeable in the meth- 
ods of grinding and screening, progress, however, which 
can largely be credited to equipment manufacturers, 
who, by vigilant research in seeking new applications 
for their devices, have proved themselves of great bene- 
fit to the producers. That the equipment manufactur- 
ers have been of immeasurable value to the silica 
producer is unquestionable; but they could hardly be 
expected to conduct research for new uses of silica or 
to create uniform specifications of the products. 

The year 1923 saw several up-to-date plants con- 
structed and placed in operation; and ambitious plans 
are now under way for the building of three large 
grinding units, one of which will cost about $1,000,000, 
the two others representing an outlay of from $200,000 
to $300,000 apiece. Unfortunately, however, all of the 
plants mentioned will be adjuncts to other industries, 
and will be operated to supply only one product, with 
no research planned for broadening the use of silica. 

‘nnemempitiliiiniainianiaits 


Feldspar 
By Captain Charles H. Cook 


Manager, Carolina Feldspar Co., Micaville, N. C. 
HE CERAMIC INDUSTRIES continued to use 
most of the feldspar produced in 1923, although an 
increasing amount found its way to plants that manu- 
facture roofing materials. Output for the year may be 
expected to show an increase over that reported for 
1922, which was 114,200 tons. 

The State of North Carolina led as the principal pro- 
ducer. The mill of the Carolina Feldspar Co. was the 
only one in operation in the state at the close of 1923, 
producing ground feldspar; two other mills, however, 
are under construction. Maine is the second most im- 
portant producing state, the product being ground dur- 
ing 1923 at mills at Bath, Topsham, Auburn, and 
Cathance, Me., and at Trenton, N. J. 


Sulphur and Pyrites 
By Dr. Raymond F. Bacon 


Chemical Engineer, Chemists’ Building, 
50 East 41st St., New York 


HE SULPHUR INDUSTRY in 1923 again had a 

prosperous year. The two principal developments 
were the formation of an Export Association under the 
Webb Act and the opening up of a new sulphur deposit. 
The Sulphur Export Corporation is now functioning, 
and its members are the three American producing com- 
panies—Texas Gulf, Union Sulphur, and Freeport Sul- 
phur. Its purpose is to facilitate marketing in foreign 
countries and to take legitimate means for increasing 
the use of sulphur. The corporation has made arrange- 
ments with the Italian Government by which producers 
in Italy will co-operate in the marketing of their prod- 
uct. According to the arrangement the Sicilian pro- 
ducers have a marketing quota of 200,000 tons. The 
Italian production during 1923 was about 140,000 tons, 
and the sale was about 200,000 tons, the difference be- 
ing due to reduction of old stocks. 

The consumption of the world in 1923 was approxi- 
mately the same as 1922, 1,500,000 tons; and again the: 
United States and Canada account for two-thirds. The 
amount used in some of the other principal sulphur- 
consuming countries is: Australia, 50,000 tons; France, 
100,000 tons; Germany, 30,000 tons; and Great Britain, 
85,000 tons, of which amount about 60,000 is Italian 
sulphur. 

During 1923, the consumption of pyrites in the: 
United States was about 270,000 tons, chiefly imported 
from Spain. No important pyrites producers are in: 
operation in the United States at present. 





Kaolin 


Special Correspondence 

HE KAOLIN INDUSTRY in 1923 enjoyed a fair 

volume of business; during the first six months 
especially the shipments were large. It is estimated that 
the total consumption of white clay in the United States 
and Canada amounts to 700,000 tons yearly, about one- 
half of which is imported, mostly from England, the 
remainder being produced here. There is at present a 
considerable world surplus; this is particularly true in 
England, which can produce over one million tons per 
annum, and where, because of the loss of the Con- 
tinental market, the industry is operating only at 60 
per cent capacity. Domestic producers have had a 
more satisfactory volume of business; but owing to 
severe competition the margin of profit has been small. 

A promising development in 1923 was the marketing 
of a new grade of clay found in one of the western 
states, which combines most of the good qualities of 
ball clay and china clay, and is particularly suitable 
for pottery work, because of a marked diminution in 
breakage and crazing. 

The domestic kaolins are now being properly prepared 
for the market, even to the extent of being dried, pul- 
verized, and air floated. Particles of china clay are 
the smallest of any of the known pigments, and inter- 
esting possibilities are indicated by its use in several 
chemical combinations. It is cheap as a white filler; 
for most uses it is inert, and for certain purposes its: 
plasticity and absorbing qualities are of value. 






























































AF ELI OE 


JANUARY 


Jan. 1—Leslie Urquhart, chairman of the Russo-Asiatic, forms 
a mining company in London for exploitation in Turkey. 


Jan. 6—Steam-shovel operations at Sacramento Hill, Bisbee, re- 
ported resumed. 


Jan. 6—Anaconda starts action against Davis-Daly in another 
apex suit. 


Jan. 11—Dr. N. P. Hulst, first president of the Lake Superior 
Mining Institute, dies at Milwaukee. 


Jan. 13—United Comstock operations reported hindered by dif- 
ficulties experienced underground and at the plant. 


Jan. 13—Californian quicksilver mines to reopen, is report. 


Jan. 15—Anaconda buys major interest and control of Chile Cop- 
per from Guggenheims for about $75,000,000. 


Jan. 16—Dr. H. H. Stoek, head of the mining department of the 
University of Illinois, dies at Urbana. 


Jan. 17—W. M. Hutchings, metallurgist and geologist, dies at 
Newcastle-on-Tyne, England. 


Jan. 18—Charles Briggs, president of the Calumet & Arizona 
company, dies at Cleveland. 


Jan. 20—Judge Bourquin stops mining in area involved in dispute 
between Anaconda and Davis-Daly companies. 


Jan, 22—Jim Butler, discoverer of Tonopah, dies. 


Jan. 2%7—Gold Fields American Development, a London company, 
acquires property adjoining holdings of United Comstock, 
Nevada. 


Jan. 27—Reported that Calumet & Hecla acquires manufacturing 
facilities and merges with other copper companies in the 
Lake Superior district. 


FEBRUARY 


Feb. 1—T. Bardon, head of the Shattuck-Arizona company, dies 
at Ashland, Wis. 


Feb. 2—Oscar C. M. Bilharz, mining engineer, dies. 


Feb. 2—Chino Copper company announces successful develop- 
ment of Thornhill method of manufacturing sponge iron, 
whereby saving of $150,000 per annum is expected to be 
effected. 


Feb. 3—Reported that Colorado Metal Mining Association ad- 
vocates reasonable blue-sky legislation. 


Feb. 5—British corporation acquires control of company plan- 
ning to exploit old Comstock Lode mines in Nevada. 


Feb. 5—Canadian bankers announce that they are in favor of 
the financing of legitimate mining ventures. 


Feb. 10—According to a letter from an official of the American 
Smelting & Refining Co. to Senator Pittman, in reply to the 
Senator’s allegation that smelting companies have given no 
aid in the formation of a silver selling and credit organiza- 
tion, it is evident that the company has no faith in such a 
plan. 


Feb. 10—Reported that an effort is to be made by the Legislature 
of Arizona to abolish company stores, of which there are 
several in mining districts. 


Feb. 10—Reports from El Oro, Mexico, indicate that rich strikes 
of ore have been made. 


Feb. 12—Hollinger obtains grant from the Ontario government 
whereby it may erect its own power plant at Island Falls, on 
the Abitibi River. 


Feb. 12—Reported that the restriction on immigration is ad- 
versely affecting mining operations in the Michigan mining 
district. 


Feb. 17—Chile Copper Co., owning the Chuquicamata mine, is to 
pay a dividend. 


Feb. 17—Calumet & Arizona Mining Co. plans large expenditures 
to cover cost of improvements to its smelter at Dougles, Ariz. 


Feb. 17—Fire at Federal Mining & Smelting company’s Morning 
mine in Idaho is extinguished after loss of life. 
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Chronology 


Feb. 17—Liquid-oxygen blasting used for the first time at the 
Witherbee-Sherman iron mines at Mineville, N. Y. 


Feb. 19—A.I.M.E. meets at New York. 


Feb. 24—Mining of manganese-iron ore is resumed at Silver City, 
N. M. 


Feb. 24—Announcement made that the new Britannia mill in 
3ritish Columbia has commenced operations. 


Feb. 26—Anaconda’s capitalization announced at $300,000,000. 
Feb. 27—Mill of Mogul company, near Picher, Okla., burns. 
MARCH 


March 1—Wages increased about 20 per cent in Michigan and 
at Butte, Mont. 


March %3—Canadian Institute of Mining & Metallurgy meets at 
Montreal. 


March 12—E. W. Vredenburg, of the Indian Geological Survey, 
dies in London. 


March 10—Announcement made that Hollinger is to increase 
capacity of mill to 7,500 tons per day. 


March 10—Preliminaries arranged for apex litigation on areas in 
dispute at Randsburg, Calif. 


March 10—Names of members of Senate Gold and Silver Commis- 
sion announced, comprising Senators Nicholson, Oddie, Pitt- 
man, Walsh, and Gooding. 


March 15—At annual general meeting of Institution of Mining & 
Metallurgy in London proposal is made to form Empire Coun- 
cil of mining and metallurgical societies. 


March 16—Further wage increases reported in Idaho, Utah, Ari- 
zona, and New Mexico. 


March 17—Reported consolidation between Granby and Consoli- 
dated companies of British Columbia. 


March 17—C. M. MacNeill, president of the Utah Copper Co., dies 
in New York. 


March 19—Mine Safety Conference held at Globe, Ariz. 


March 20—Death is announced of Arthur Yates, of the faculty 
of the Royal School of Mines, London, who, as an associate 
with J. S. MacArthur, was connected with the early intro- 
duction of the cyanide process. 


March 24—John A. Dresser is elected president of the Canadian 
Institute of Mining & Metallurgy. 


March 24—S. D. Nicholson, Senator from Colorado, dies. 


March 31—New Copper Queen concentrator reported in successful 
operation. 
APRIL 


April 1 





Emil R. Abadie dies at Nevada City, Calif. 


April %—Anaconda company produces metallic cadmium at Great 
Falls. 


April %—World sulphur producers sign agreement in London, 
whereby zones are allotted to each. 


April 14—A. J. Hoskin appointed head of department of mining 
engineering at University of Illinois. 


April 14—Reported that copper wire plant is projected for the 
Tacoma smelter in Washington. 


April 14—Comstock Merger Mines Co. acquires several properties 
on the Comstock Lode from Savage, Gould & Curry and Chol- 
lar mining companies, of Virginia City, Nev. 

April 14—Anaconda bonds copper properties in British Columbia. 

April 14—Export duty on silver from Bolivia is increased. 

April 21—Federal Trade Commission dismisses complaint against 
Minerals Separation alleging unfair methods. 

April 24—Journal-Press writes Secretary of Treasury urging re- 
consideration of decision to revoke allocation of Pittman Act 
silver for subsidiary coinage. 


April 26—Professor R. Peele receives medal of Mining & Metal- 
lurgical Society of America. 


April 28—Reported that British American Nickel Co. will resume 
operations. 
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MAY 


May 1—Coolbaugh process is in successful operation at Durango, 
Colo. 


May 5—A. S. & R. issues $10,000,000 in bonds for development 
campaign in Mexico. 


May 5—Appointment of G. K. Burgess as director of Bureau of 
Standards is announced. 


May 5—G. A. Boeddicker, an authority on nickel and cobalt, dies 
in England. 


May %7—U.S. Supreme Court upholds Minnesota iron-mining tax. 
May %—Jardine Mining Co., Montana, produces arsenious oxide. 
May %—2Zinc Institute meets at St. Louis. 

May 18 





Society of Economic Geologists meets at New York. 


May 19—Leaching copper ore in place at Lark, Utah, is pro- 
nounced successful. 


May 26—S. C. Lind is appointed chief mineral technician of the 
U. S. Bureau of Mines, vice R. B. Moore, resigned to join the 
staff of The Dorr Co. 





JUNE 
June 1—Sixth International Mining Exhibition opens in London. 


June 2—Granby company acquires Copper Mountain mine and 
Allenby concentrator in British Columbia. 


June 2—Freeport Sulphur increases plant to capacity of 1,000 
tons per day. 


June 11—Dr. S. W. Stratton made president of the Massachusetts 
Institute of Technology. 


June 15—Conditions on Witwatersrand gold field deemed so satis- 
factory that plans are proposed for increasing capacity of 
Witbank generating station by 60,000 hp. 


June 16—Another suit started against Davis-Daly company. 
JULY 

July 1—A. S. & R. closes tin smelter at Perth Amboy, N. J. 

July 6—Goldfield, Nev., burns. 


July %—Senator Oddie deprecates mention of bimetallism in con- 
nection Senate investigation on silvér. 





July %—Suspension of production for two weeks agreed upon by 
90 per cent of producers in Joplin-Miami lead-zine district. 

July 9—Rumors of additional copper mergers persist. 

July 9—Fact Finding Commission issues report in which it rec- 
ommends regulation of coal industry. 

July 13—Fire destroys surface plant of Hecla Mining Co. 

July 21—Curtailment of zinc production in the Joplin-Miami dis- 
trict for two weeks has stimulating effect on the market. 

July 28—Announcement made that Granby company will resume 
operations at Allenby, B. C. 


July 28—Announcement made that flotation is to be adopted at 
the Modder Deep mine at Johannesburg, Transvaal, for the 
recovery of the gold. 

July 28—Senator Pittman appeals to Comptroller General for 
reconsideration of silver allocations. 

July 28—H. V. Winchell, geologist, dies at Los Angeles. 

AUGUST 

Aug. 1—Decline in output of gold on Rand in July, due to labor 
shortage. 

Aug. 1—Colorado’s blue-sky law becomes effective. 

Aug. 9—W. B. Devereux, Jr., dies at New York. 

Aug. 10—Raphael Pumpelly, geologist and mining engineer, dies 
at Newport, R. I. 

Aug. 11—C. & A. denies intention to merge with other copper 
companies. 

Aug. 13—Details of Mohawk-Wolverine-Michigan merger an- 
nounced. 

Aug. 18—Work by fire crews prevents spread of serious fire in 
C. & A. mine at Bisbee, Ariz. 


Aug. 18—Developments in Californian electrochemical industry 
presaged. 


Aug. 20—Resignation of Bulkeley Wells and other officials of 
Metals Exploration Co., controlling the United Comstock 
mines. 

Aug. 30—A.I.M.E. meets at Montreal. 

Aug. 31—United States formally recognizes Republic. of Mexico. 


SEPTEMBER 


Sept. 1—C. W. Purington, mining engineer, dies as result of in- 


juries received at earthquake-fire at Yokohama, Japan. 


Sept. 8—London papers indicate resentment at proposal to estab- 


lish association to market silver in the United States, 
Sept. 15—Comptroller General in reply to Senator Pittman de- 
clines to alter Pittman Act allocation. 


Sept. 15—Conference of silver producers at Reno recommends 
formation of silver export association. 


Sept. 15—New Almaden quicksilver mine in California celebrates 
centenary. 

Sept. 20—American Association 
at Los Angeles. 

Sept. 


of Petroleum Geologists meets 


22—Anaconda shuts down three copper mines at Butte. 
Sept. 24—Robert J. Grant is appointed Director of Mint. 
Sept. 24—Anjierican Mining Congress meets at Milwaukee. 


Sept. 24—George Otis Smith reappointed director of the U. S. 
Geological Survey. 


Sept. 29—Reports indicate that new all-sliming method at New 
State Areas mill in Rand has failed to meet expectations. 
OCTOBER 


Oct. nen wins in suit against Northern Canada Power 


Oct. 11—New petroleum division of the A.I.M.E. meets at Tulsa, 
Okla, 


Oct. 20—Senator Oddie maintains that New York can be made 
dominant silver market of world. 


Oct. 22—American Zinc Institute meets at Joplin, Mo. 


Oct. 27—A. R. Ledoux, metallurgist and assayer, dies 


York. atti 


Oct. 27—War Minerals Relief Commission suspends payment of 
claims. 


Oct. 27—Reported that Union Miniére will build large refinery in 
Belgian Congo. 


Oct. 27—A. S. & R. sells southeast Missouri lead mines to St. 
Joseph Lead Co. for $10,000,000. 


NOVEMBER 
Nov. 1—W. Kelley nominated president of A.I.M.E. for 1924. 
Nov. i—H. M. Morgans elected president of the Institution of 


Mining & Metallurgy. 
Nov. 3 





Secretary of Interior recommends that U. S. Bureau of 
Mines investigate new uses for silver. 
Nov. 3—Silver nugget weighing 3,200 Ib. 


found near Cobalt, 
Canada, 


Nov. 3—Anaconda reduces wages 50c. per shift at Butte, Ana- 
conda, and Great Falls. Utah Copper Co. reduces wages 10 
per cent at Bingham and Garfield. 

Nov. 15—First copper smelter in New Guinea blown in. 

Nov. 16—National Lead Co.’s plant at Bonne Terra, Mo., burns. 

Nov. 17—Granby company suspends operations at Copper Moun- 


tain mine and Allenby concentrator, British Columbia. 
Nov. 17 





Litigation avoided over apex suit at Randsburg, Calif., 
in consequence of compromise between California Rand and 
tandsburg Silver companies. 


Nov, 24—Eagle-Picher Lead company buys Ontario Smelting com- 
pany’s interests. 





DECEMBER 


Dec. 1—November establishes new record for copper so far as 
shipments from refineries are concerned. 


Dec. 5—Tariff Commission hears arguments from producers and 


importers in regard to magnesite tariff, 


Dec. 15—Discovery of rich iron ore deposits in Russia announced 
to French Academy of Sciences. 





Dec, 22—Director of Bureau of Mines indorses Senator Oddie’s 
biil. 
Dec. 27—Geological Society of America meets at Washington. 
Dec. 28—American Statistical Association holds first annual meet- 
ing at Washington. A 
Dec. 28—Dr. George Otis Smith, director of the Geological Survey, 
speaking at Washington, urges the dissemination of more 
statistical data in regard to metal production and stocks, in 
opposition to the policy of the Department of Justice, 

Dec. 29—Society of Economic Geologists meets at Washington. 


Announcement made of election of J. F. Kemp as president 
for 1924. 
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TECHNICAL DEVELOPMENTS 


Mining Practice 


on Mining Methods a Feature of Recent Articles—Progress 
in Loading Machines and Scrapers—Drills and Drill Steel 


By George J. Young 


Associate Editor, San Francisco 















in mining, but a scarcity of experienced men and 

excessive labor turnover contributed to the diffi- 
culties of efficient operation. The demand for improved 
methods and the revision of existing methods has not 
slackened. The training of miners is one of the newer 
necessities that has devolved upon mine managements 
to assimilate better the inexperienced labor available. 


[= year 1923 represented a substantial increase 
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on the cubic-foot basis in most of the mines. Some 
of the quantitative data pertaining to the district are 
shown in graphic form in Figs. 1 and 2. Other ratios 
are given in Table I. 


Table I—Labor-Output Ratio at Butte, Mont. 
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The explosives ratio is given as 1.07 lb. per ton of 
ore produced; timber, 22.05 bd.ft. per ton of ore pro- 
duced, or 1.83 cu.ft. timber per 10 cu.ft. of ore; power 
consumed in mining, 0.09248 hp. per month per ton, 
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Need for Systematic Training of Miners—Quantitative Data 


or 66.58 hp.-hr. per ton of ore. The development ratio 
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were made to mining practice in 1923. An interesting 
series of articles—covering in detail the methods at 
Butte, the Copper Range Co., in Michigan, the Bunker 
Hill & Sullivan, and the Hecla mines, in Idaho, and the 
Marquette district, in Michigan—appeared and gives 
a clear insight into individual conditions and quanti- 
tative results. 

Mining Methods—“Mining Methods in the Butte Dis- 
trict’’ is a condensed statement by operating engineers. 
The paper presents an accurate review of drifting, 
stoping, timbering, sampling, tramming, hoisting, pump- 
ing, and haulage and equipment details that may serve 
\ as a basis for comparison with other districts. Mining 
in| | operations are conducted on both the contract and the 
{ day-labor system. Development work is by contract 
based on the cubic or linear foot. Stoping is contracted 


10.87% 


Timbermen 
19.86% 
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Fig. 2—Labor distribution in Butte mine 


approximates 1 ft. per 22 tons of ore hoisted, or 1 cu.ft. 
of development to 4 cu.ft. of ore. The cost of labor 
represents 68 per cent of the total cost of mining; the 
total cost of all supplies represents 19.38 per cent of 
the total cost of mining. 

Stoping widths vary from 4 to 100 ft., but the major- 
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ity of stopes range from 10 to 30 ft. The general sys- 
tem of mining is the square set, the next most impor- 
tant being rill stoping. The shrinkage method of 
stoping has been unsuccessful because of the unstable 
nature of the walls. Caves and old fills are mined by 
spiling and booming. When fills are packed tight, 
square sets are possible. Ground of this nature has 
been mined from the top down by a modified system 
of top slicing, the timbers being caved as each floor 
is finished and filling is run in from above. 

R. M. Childs and Stanly A. Easton described mining 
methods at the Bunker Hill and Sullivan mine.2 Two 
classes of deposits are mined—one, designated the Jer- 
sey fissure type, varies in width up to 40 ft. and has 
reasonably good walls; the other, the Bunker Hill type, 
is in irregular masses of galena with siderite and 
quartz gangue. In the latter type one well-defined wall 
limits the orebody ordinarily, but sometimes there is 
no wall and never are there two walls. The orebodies are 
unlike, but range from 300 to 1,000 ft. long and from 
40 to 125 ft. wide. The hanging wall is heavy, and 
close filling is necessary for its support. 

The mining problem requires especial attention to 
the prevention of loss due to fine particles, blasting and 
spillage generally, as the ore is high grade. Levels are 
200 ft. apart; waste is secured by sorting, from barren 
portions of the stope and by caving in waste raises 
contiguous to the top level commanding the stope. Light 
square sets, closely floored and lagged, are used and 
a minimum of open timber work is permitted. The 
orebody is first cut along the hanging wall, which is 
worked as the highest limit of the stopes. The back is 
sharply arched early in the stoping, and this condition 
is maintained until the level above it reached. Vertical 
or nearly vertical faces are maintained ‘to facilitate 
the easy breaking by uppers and the descent of the ore 
to the chutes. 

James F. McCarthy and Charles H. Foreman de- 
scribed the mining methods of the Hecla Mining Co.’ 
The orebodies of the Hecla mine are from 3 to 40 ft. 
wide, dip not less than 70 deg. and in most instances 
are vertical. The walls are irregular. About 15 per 
cent of the material broken at the face is sorted as 
waste. Shrinkage stoping has been practically aban- 
doned and rill stoping has been discontinued. The 
stopes are filled and usually carried as stull timbered 
horizontal cuts from raises 100 ft. apart. Three floors 
are mined out before filling. The broken ore is loaded 
into cars on a track beneath the muck floor, which has 
an opening above the loading track protected by short 
cross boards. 

A. B. Calhoun‘ and R. G. Hall’ described the mining 
methods in use at the Bawdwin mine. S.R. Elliott, J. E. 
Jopling, R. J. Chenneour, and E. L. Derby describe min- 
ing methods of the Marquette district.” Mining meth- 
ods of the Copper Range Co., Mich., are also described 
by W. H. Shacht in the Transactions. All of the fore- 
going papers are contributions that are worthy of study 
by mining men. 

Robert H. Dickson’ described the Briggs’ underhand 


: square-set mining method and also the Ratterree modifi- 





2Tbid. 

8Tbid. 

‘Ibid, Aug., 1923. 

5k. & M. J.-P., Vol. 115, p. 617. 
*Trans. A.I.M.E., Feb., 1923. 

7h. & M. J.-P., Vol. 115, pp. 5 and 191. 


cation of this method. Both methods are applied at 
the top of the orebody and to sections of relatively small 
area, 

Leroy A. Palmer described the mining method used 
at the Alaska Juneau mine.* This method, developed by 
Philip R. Bradley, has distinct novelty, as the retreat 
is from below upward, the broken ore being drawn off 
from hopper-shaped chambers by chutes. The powder 
drifts are 3 by 4.5 ft. and not over 40 ft. long. Single 
charges average about 3,000 lb., but a 6,000-lb. charge 
is sometimes used. A single blast has brought down 
as much as 50,000 tons. 

Loading Ore and Rock Underground—The develop- 
ment of loading machines for underground service has 
continued to be of major interest. The subject has now 
reached the point where a thorough analysis of operat- 
ing conditions, and a complete study of loading ma- 
chines, should be made. Such a presentation would be 
of value to mine operators generally. Many companies 
have tried out and have in successful operation sev- 
eral types of machines and some have developed loaders 
suitable for local conditions. A. K. Mitchell described 
the new mining shovel developed by the St. Joseph Lead 
Co.’ The machine weighs 13 tons; motor horsepower, 
32. It is mounted upon caterpillar tractors. The aver- 
age dipper load is 0.5 ton and the time for one cycle is 
30 sec. It is suitable only for large operations and 
large chambers. 

In contrast to the foregoing, Charles E. van Barne- 
veld described the Butler shovel,” of the turntable scoop 
type, overhead swing dump. The design is relatively 
simple, and the preliminary try-outs indicate that this 
machine will play an important part in mining, particu- 
larly in development work and in room work where suf- 
ficient head clearance is obtainable. 

Another type of shovel, the Mayne, described all too 
briefly by S. R. Elliott, J. E. Jopling, R. J. Chenneour, 
and E. L. Derby in the Transactions, A.I.M.E., 
February, 1923, has also the merit of simplicity, but 
has not the flexibility of the Butler loader. It is also 
an overhead swing dump, discharging from the tail end 
of the elevated bucket. 

The Hoar, Shoveloder, Myers-Whaley, Thew, Key- 
stone, Marion and Conweigh shovels are beyond the 
experimental stage and their limitations have become 
established. 


Table II—Types of Scraper Hoists 
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The use of scrapers has expanded and is now rela- 
tively widespread. During the year, development of 
metal slides for the loading of cars by the scraper 
appears to have attracted most attention. Anaconda” 
developed a standard all-metal loading slide which is 
portable and Cerro de Pasco a type that avoids the use 
of longitudinal frames and can be more quickly set up 
and dismantled than the Anaconda type. At Ironwood, 





8Pac. Min. News, Vol. 2, p. 69. 
9Min. & Met., Vol. 4, p. 181. 
0. & M. J.-P., Vol. 116, p. 501. 
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Mich., a collapsible slide mounted upon a truck has been 
developed.” Ford E. Boyd gives details of slushing 
practice in the mines of the Oliver Iron Mining Co.” 

The hoe type of scraper has been largely adopted. 
S. P. Holt describes a modified Quincy type used at the 
Utah-Apex mine.” Scraper hoists have been developed 
by several manufacturers. The two-drum hoist can be 
secured in compact form. 

Operating engineers report in the Butte district that, 
from the results obtained, it is believed that an ever- 
widening field will be found for the scraper, which 
is better adapted to the conditions in the Butte mines 
than any of the loaders now on the market. S. P. Holt 
states in the instance of the Utah-Apex mine that a 
definite saving of 10 per cent was obtained for scraper 
stopes as compared with stopes in which ore is shoveled. 


Shaft Sinking—R. Franklin Mundorff" described the 
sinking of two shafts through wet sand by concrete 
pneumatic caissons. Details of construction and the 
sinking of the Inspiration Consolidated’s porphyry shaft 
were given by A. C. Stoddard.” This shaft is of large 
dimensions, 15x10.75 ft. inside and 16.75x12.33 ft. out- 
side timbers; hoisting capacity is 10,000 tons in six- 
teen hours; 12-ton skips; depth 1,403 ft. The shaft 
was timbered to make use of the timbers and lagging 
as forms for placing a reinforced concrete lining. 

Charles Francis Williams” described the construction 
of a 1,200-ft. waste pass at the Charcas unit of the 
National Metallurgical Co. in San Luis Potosi, Mexico, 
which was accomplished by a series of raises. Details 
of the installation of pipe lines in a shaft at the Rosi- 
clare mine are given by E. C. Reeder.“ R. G. Johnson 
discussed present practice in the design and sinking of 
shafts in coal mining.” He advocates the use of vitri- 
fied brick, reinforced with steel for shaft linings, chiefly 
because it is impervious. H. B. Cooley” gives details 
of the construction of a reinforced concrete-lined coal- 
mine shaft at Gallup, New Mexico. 


Drills, Drilling and Drill Steel—Arthur Notman” 
stated that all dry stopers have been discarded at the 
Copper Queen mines and that 1-in. round hollow drill 
steel (lugged) has been adopted as standard. Bit re- 
duction is standardized at +s in. and steel change at 
15 in. In the blacksmithing work, pyrometric control 
has been introduced, and the dies and dollies, used in 
sharpening, are replaced every two or three weeks, with 
the result that the sharpened steel sent to the mine 
conforms closely to standard requirements. 

H. W. Seamon” recorded the results of experiments 
to determine the proper depth of drill hole in stoping 
at the United Verde mine. He stated that, as the length 
of drill hole is increased, the drilling time decreases, 
due to fewer shifts; drill footage increases; with equal 
spacing of holes, the footage and tonnage per foot 
drilled remains constant; tonnage per hole increases 
with increased length of drill hole; the use of 1-in. 
hose increased drilling footage 8.3 per cent and tonnage 
5.5 per cent with a decrease in gross drilling time of 


17bid. 


2U.8.M.1., Aug., 1923. 

BTrans, A.I.M.E., Aug., 1923. 
“A, & M. J.-P., Vol. 116, p. 535. 
BIbid., Vol. 115, p. 265. 

%A, é M. J.-P., Vol. 116, p. 227. 
“Ibid., Vol. 115, p. 1116. 

%Coal Age, Vol. 24, p. 397. 
*Tbid., p. 165. 

A. & M. J.-P., Vol. 115, p. 977. 
17bid., p. 984. 





17 per cent; steel breakage was less with 1}-in. round 
than with {-in. octagon steel. 

Apparently, steel breakage is not an important prob- 
lem in mine operation, according to an investigation 
by F. B. Foley, C. Y. Clayton, and H. S. Bromholz,” who 
advocate a reducing atmosphere in heating drill steel 
and closer control of forging and hardening tempera- 
tures. J. H. Jowett” advocates frequent drill inspection 
underground and prompt repairs. 

The Sullivan Machinery Co. and the Chicago Pneu- 
matic Tool Co. have introduced lighter-weight drifters; 
the DW-64 of the first-named company weighs 131 lb. 
and the CP-5 of the latter 112 lb. Automatic rotating 
stopers are reported favorably upon by some operators, 
but the valve-type hand-rotated stoper continues to be 
used. Dry stopers, except in wet ground, are considered 
by some to be obsolete. Several companies have placed 
upon the market new valve-type hand-held drills weigh- 
ing from 38 to 60 lb. 

Wire Ropes and Hoisting—Henry M. Hall* and 
William Constable” have contributed to the subject of 
the wear and care of wire ropes. Graham Bright” dis- 
cussed the selection of motors for large mine hoists. 
H. B. Cooley” described a hoisting installation at a coal 
mine in New Mexico. 


Pumping and Automatic Substations—Automatically 
controlled centrifugal pumps have been developed and 
are applicable to metal mining conditions where elec- 
trical power is available. Edgar Gealy” has described a 
coal-mine installation that indicates that devices for 
automatically priming and starting are successfully ap- 
plied. Such installations reduce the amount of atten- 
dance and lessen pumping costs. Automatic substa- 
tions” for supplying direct current for mine haulage by 
trolley locomotives have been successfully used under- 
ground. 


Underground Support and Timbering—George S. 
Rice, J. Parke Channing, J. J. Rutledge and others 
contributed to a discussion of ground movement and 
subsidence caused by mining operations.” C. W. Nicol- 
son” describes the guniting of the Athens mine shaft. 
Guniting is the most practicable method of fireproofing 
timbered shafts. Albert I. Long” has given hints for the 
erection of arch sets in pump chambers. Thomas R. 
Clark” described experience in the use of creosote on 
mine timbers. 

W. H. Schacht” describes a method of sand filling 
and the equipment in use by the Copper Range Co. 
Dry mill sand is blown through and distributed by pipes 
in the stopes. A sand tank, charged intermittently, and 
air pressure at 70 to 80 lb. are required. 

Mine Ventilation—Walter S. Weeks has contributed 
two short articles, one® on ventilation problems and 
one” on efficiency and power requirements of fans. Sir 
R. N. Kotzé describes a new method of dust determina- 





2Trams, A.I.M.E., Feb., 1923. 
23H, ¢ M. J.-P., Vol. 116, p. 423. 
*Ibid., Vol. 115, p. 879. 

Trans. L.S.M.1., Aug., 1923. 
*Coal Age, Vol. 23, p. 933. 
7Tbid., Vol. 24, p. 237. 

8Ibid., p. 392. 

®Ibid., p. 71. 

Trans. A.I.M.E., Sept., 1923. 
17Trans. L.S.M.I1., Aug., 1923. 
32H. & M. J.-P., Vol. 115, p. 1024. 
%Coal Age, Vol. 24, p. 357. 
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tion.” Daniel Harrington has written about under- 
ground ventilation at Butte.* 

Explosives—The use of liquid oxygen explosives 
(L.O.X.) in mining promises to effect economies and 
to introduce a competitive element into the explosives 
business. Apparently, it is now worth serious con- 
sideration by engineers upon large operations in iso- 
lated districts where transportation materially increases 
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Fig. 3—Prospecting shaft design 


the cost of the usual explosives. However, in no in- 
stance is it possible to dispense entirely with dynamite, 
because L.O.X. can only be used where there is ready 
access to the working faces and where the holes can 
be speedily loaded, as in open pits and quarries. L.O.X. 
offers increased safety in blasting operations, but it 
cannot be used in wet holes. According to H. Kuryla 
and G. H. Clevenger,” one pound of 40 per cent gela- 
tin dynamite is equivalent to 0.87 lb. L.O.X., containing 
0.25 lb. carbon black and 0.62 lb. liquid oxygen. The 
cost in 1.10x12-in. cartridges of L.O.X. equivalent to 
one pound of gelatin dynamite is 9.5c. at Pachuca. 
The direct cost of producing liquid oxygen at Pachuca 
is given as 6.77c. per liter, or 2.79c. per pound. H. 
Kuryla and G. H. Clevenger have given a detailed account 
of the manufacture and use of L.O.X. at Pachuca, and 





“Jour. Chem. Met. & Min. Soc. of S. A., Vol. 24, p. 1. 
“Bull. 204, U. S. Bureau of Mines. 
*Trans, A.I.M.E., Feb., 1923. 


the Bureau of Mines has published (Technical Paper 
294) the results of its investigations. 

Mine Fires—As an aftermath of the Argonaut mine 
fire, more than usual attention has been directed to the 
subject of mine fires and their control. The Industrial 
Accident Commission of California drafted mine-fire 
control safety orders.” These are suggestive and wor- 
thy of consideration. Charles A. Mitke discussed meas- 
ures for preventing and fighting fires,“ and W. G. Scott 
and S. A. Mewhirter* gave an example of mining opera- 
tions under fire conditions at the Coronado mine, at 
Morenci, Ariz. L. Eaton and William Conibear* also 
discussed fire prevention and fire fighting in metal 
mines. In the American Mining Congress Journal for 
September, C. A. Mitke and D. Harrington discussed at 
length the reversal versus non-reversal of primary ven- 
tilating currents under fire conditions. 

Open Pit—During 1923 excellent types of small shov- 
els driven by internal-combustion engines were devel- 
oped for miscellaneous loading and quarry service. 
Caterpillar trucks, used on some of these shovels, have 
also been used upon the heavier mining shovels, avoid- 
ing dependance upon tracks and increasing the flexibil- 
ity of thé shovel. 

Large shovels continue to be applied in stripping coal 
and ore deposits. One example“ is of interest. The 
shovel, a 225-B Bucyrus, is used to strip a 5-ft. bed of 
coal, the overburden ranging from 4 to 80 ft. in thick- 
ness. Blasting is not necessary. A noteworthy addi- 
tion to open-pit work is a mechanical track shifter for 
use on waste piles.” 

Prospecting—Improvement in methods of discovering 
new deposits is anxiously looked for, but, in spite of 
considerable experimentation, progress has been rela- 
tively slight. From the geological point of view, 
Augustus Locke and Charles H. White have given a 
suggestive line of investigation and one that presents 
possibilities for the thoroughly trained geologist. 
Mechanical devices with electrical accessories are re- 
ported from the field from time to time. 

Sherwin F. Kelley” records results obtained by the 
use of the Schlumberger method at Flin Flon Lake and 
Lake Athapapuskow and states that conditions in the 
region in question are such as to warrant belief in the 
success of Professor Schlumberger’s method. 

Emanuel Wagner” describes the use of the Edétvés 
balance in prospecting. In Arizona the United Verde 
Copper Co. is experimenting with the Chilson device 
which makes use of a high-frequency radio transmitter, 
but the experiments, I am informed, have not reached a 
stage where definite statements of the value of the 
instrument can be made. W. O. Hotchkiss* has devised 
a sensitive dipping needle for magnetic surveys and 
describes its use. In addition, I contributed a paper 
on prospecting equipment,” and J. A. Carpenter one on 
shaft sinking in the Randsburg district,” in which he 
indicated a useful shaft arrangement, shown in Fig. 3. 





“Mine Fire Control Safety Orders, Industrial Accident Commis- 
sion, California, 1923. 
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Milling and Flotation 


Primary Crushing Practice—Rubber Lining for Ball and Tube Mills—Progress in Magnetic 
Concentration—Flotation Litigation, Theories, and Practice 


By Arthur F. Taggart 


Professor of Ore Dressing, School of Mines, 
Columbia University, New York 


be recorded for 1923, and, with the cessation of 

silver buying under the Pittman Act, a precip- 

itate fall in the return to the American silver miner for 
his product. The drop in silver has also acted as an 
increase in production cost at the American base-metal 
mines that produce silver as a byproduct, due to the 
common bookkeeping practice of crediting the cost of 
base-metal production with the income from precious 
metals. The result has been to shut down some plants 
and in all to stimulate endeavors for cost reduction 
with existing equipment, but, with few exceptions, to 
prohibit expenditure for new plants and equipment. 
The Mesabi Iron Co. is one of the exceptions. The first 
unit of the big iron-ore concentrating plant at this mine 
has proved so successful that another unit is to be built. 
No startling advances were made in mill processes 
or practices in 1923. The most interesting develop- 
ment is that of the use of soft-rubber liners for tube 
mills. The basic agitation-froth patent (U. S. 835,120) 
expired on Nov. 6, 1923. Licenses to operate under any 
or all of the remaining Minerals Separation patents 
were offered to zinc and silver operators at a reduction 
of 50 per cent, beginning on that date. The validity of 
one of these remaining patents (962,678) is now being 
tested in the courts. Anaconda and Inspiration have 
definitely deferred negotiations for a new license agree- 
ment pending the decision. Licensees representing the 
bulk of the tonnage treated under the expired patent 
follow Anaconda and Inspiration at present, and will 
undoubtedly also follow them if the decision is adverse 
to Minerals Separation. Some interesting patents for 
the treatment of oxidized ores by flotation have been 
issued, and much small-scale experimental work has 
been done, but no large-scale work has yet developed. 
Differential flotation on a large scale has started at the 
Kimberley concentrator of the Consolidated Mining & 
Smelting Co. of Canada,” after exhaustive experimenta- 


tion with gravity and magnetic concentration and 
flotation. 


\ DECLINE in the selling price of base metals must 


COARSE AND INTERMEDIATE CRUSHING 


No essential change in crushing practice occurred 
in the past year. The Kimberley concentrator employs 
a jaw crusher for primary breaking at the mine, and 
gyratories to bring the ore to 23 in. ahead of the mine 
storage bins. At the mill two 72x20-in. rolls in series 
reduce the ore to ball-mill feed. Young properly char- 
acterizes this as “established practice.” He remarks, 
however, with regard to the ore storage provided, which 
amounts to from 2.3 to 3.5 times the normal daily ton- 
nage, that it is large but justifiable under the conditions. 
It is to be hoped that large storage capacity also will 
soon be “established practice.” Storage capacity at 





1G. J. Young, E. & M. J.-P., Sept. 15, 1923. 





many plants is inadequate, resulting in a rigid inter- 
dependence between mine and mill operations that seri- 
ously hampers both. 

It should be noted here that where tonnages are not 
large, considerable economy both in first cost and in 
operation may often be effected by using disk crushers 
in place of rolls for the first if not also the later steps 
in intermediate crushing. Where the feed contains 
large lumps, the size of rolls necessary is controlled 
primarily by the nip angle, and rolls of the size thus 
dictated may have a capacity fax in excess of that 
required. Rolls in such service entail an unnecessarily 
high investment and excessive power charge. 

RUBBER AS A LINING MATERIAL 


A. B. Parsons’ describes the development of the rub- 
ber tube-mill liner disclosed in U. 8S. Patent No. 1,470,- 
597 to Denny and Watson. Apparently careful tests in 
the mill of the Nipissing Mining Co. strongly indicate 
that soft-rubber liners will far outwear metal, pound 
for pound, in such service, with resultant economy both 
in material and labor cost for liners. The tests also 
are claimed to demonstrate greatly increased sliming 
capacity on 4-mesh feed and less ball wear. Power con- 
sumption is somewhat higher, notwithstanding the 
smaller weight of the liner. This fact is attributed 
to higher lifting of the ball load. If further trial con- 
firms the Nipissing results, this may well turn out to 
be the most important step forward in milling practice 
in 1923. 

An interesting conclusion from Denny and Watson’s 
work is the confirmation that it lends to the conclusions 
of Haultain and Dyer’ that grinding in a ball mill takes 
place in the mass of balls and not to any important 
extent between the ball mass and liner. This latter 
hypothesis was a hard one to concur with in any case, 
since ball-mill operators knew well that when the ball 
load was slipping on the liner the mill was operating 
inefficiently; yet this condition should have produced 
maximum grinding under the hypothesis. 

Whether the hope, expressed in Parsons’ paper’, to 
extend the use of rubber liners to mills taking coarse 
feeds will materialize cannot be safely predicted from 
data now available. Denny and Watson failed on the 
first attempt, but attribute the failure to the character 
of the rubber used. At the Miami Copper Co. mill, 
soft-rubber spigots for hydraulic classifiers lasted in- 
definitely on fine sand, but on coarse sand they wore out 
more rapidly than the ordinary pipe-and-plug spigot. 
On the other hand H. M. Roche‘ replaced 34-in. man- 
ganese steel shells with *s-in. pure-rubber bands on 
drum-type magnetic separators handling coarse feed, 





2Ibid., Sept. 22, 1923. 

3H. E. T. Haultain and J. C. Dyer, Bull. C. 
1922. 
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with the result that the rubber has already outlasted 
the metal three to one and is apparently good for a six- 
to-one life. 

Three new types of magnetic separators are described 
in the literature of the past year, each as having to its 
credit successful mill performance. At the Kimberley 
concentrator’ a modification of the Wetherill separator 
capable of treating a wet pulp was used. Pulp was 
presented under the magnet poles on a 48-in. vanner 
belt sloped toward the tailing-discharge end. Cross 
take-off belts of the ordinary Wetherill type removed 
the magnetic material. The interesting discovery was 
made in connection with this ore that by heating 
pyrrhotite to between 800 and 850 deg. F., and slowly 
cooling, the magnetic permeability was increased, 
whereas quenching greatly decreased it. 

E. H. Robie’ describes another high-intensity magnetic 
separator developed by the Northern Ore Co. for 
separating ferruginous blende from pyrite in a blende- 
pyrite gravity concentrate. The machine, known as the 
Weatherby separator, is essentially a shaking table 
with steel riffle cleats in which a magnetic flux is 
induced by placing the table in the air gap between 
the poles of powerful electro-magnets. The blende, 
carrying some iron, is the more permeable mineral, and 
the effect of the magnetic flux is to cause it to ride 
across the riffles with the wash water while the pyrite 
travels unaffected between the riffles to the end of the 
table. A machine with deck 4x4 ft. in size treats 22 
tons of minus 16-mesh gravity concentrate containing 
25 to 30 per cent zinc per twenty-four hours, making 
a 45 per cent zine concentrate and leaving 6 per cent 
zine in the pyritic tailing. 

H. M. Roche‘ describes an ingenious application of the 
alternating-pole principle in low-intensity separation to 
wet concentration of magnetite-bearing sands. 

The case of Minerals Separation against Magma 
Copper Co. for infringement of U. S. Patent 962,678 
by the use of X-cake (alpha-naphthylamin) in pneu- 
matic cells was tried in the District Court at Bangor, 
Me., during June and July, 1923. The decision has not 
yet been handed down.’ Several subjects connected 
with the physics of froth-flotation processes were dis- 
cussed in the testimony. Some of the experimental facts 


have not yet appeared in the literature and are given 
below. 


COATING OF MINERAL PARTICLES WITH SOLUBLE 
FROTHING AGENTS 


The following experiment was performed to show 
that oleic acid coats sulphide-mineral particles and thus 
causes flotation in the agitation-froth process, but that 
phenol does not coat the mineral and acts in the process 
in a different and as yet unknown way: Froths were 
made in two laboratory machines, side by side, the one 
using oleic acid and the other phenol as a frothing 
agent. These froths were then collected separately, 
filtered, washed two or three times with water, put 
back into their respective machines with new water and 
re-agitated. The oleic-acid concentrate re-frothed; the 
phenol concentrate did not. 

Unfortunately, this experiment, cleverly designed as 
it is, does not shed any light on the selective-adsorption 
problem involved. It is an indicator, however, of the 





5Ibid., Sept. 8, 1923. 
®Jan. 4, 1924. 


difference in solubility of the two agents. Both must, 
of course, be to some extent soluble in water in order 
to form froth. Oleic acid is the less soluble of the two, 
and, in the proportions ordinarily used in flotation, a 
considerable part of it remains undissolved in the pulp 
and rises with the froth. In this experiment the un- 
dissolved oleic acid remains on the filter paper with the 
concentrate. A part, but by no means all of it, is 
present in the washed concentrate as a coating, of more 
or less mono-molecular dimensions, on the mineral par- 
ticles, but the bulk of it is present as free oleic acid and 
is thus available to change surface tension and thereby 
stabilize the froth formed on re-agitation. Phenol, on 
the other hand, is wholly soluble in the proportions (a 
few pounds per ton of ore) used in the test. It, there- 
fore, with the exception of the part adsorbed on the 
mineral, passes through the filter paper with the wash 
water. When the phenol-made concentrate is returned 
to the machine with fresh water, no froth forms, be- 
cause the adsorption of phenol into sulphide minerals 
from water solution is an irreversible phenomenon’; the 
phenol will not wash off, and hence, in the re-frothing 
operation, no free phenol is present in the water to 
contaminate it. Such contamination is an essential ele- 
ment in froth formation. 

There can, of course, remain no question at this day 
that adsorption of substances from solution takes place 
at solid surfaces and also that this adsorption is selec- 
tive with given solutes in respect to different solid 
substances. Instances by the hundred are recorded in 
the literature, and many processes other than ore flota- 
tion—such, for instance, as, dyeing and decolorizing— 
are based on utilization of the phenomenon. . 

A. H. Higgins® developed the following argument to 
show that coating of minerals by frothing agents from 
solution could not play a part in froth flotation: Con- 
centration by froth flotation can, he said, be effected in 
some cases by certain organic substances in solution 
and, in certain other cases, by common salt. But the 
organic substances are positively adsorbed and the salt 
is negatively adsorbed, and, since froth flotation takes 
place in both cases, adsorption can have played no part. 
The fact is, of course, that the adsorption that Mr. 
Higgins talked about is that at the gas-liquid surfaces 
in the pulp. At these surfaces most organic substances 
are positively adsorbed, since they lower the surface 
tension of water against air, and sodium chloride is 
negatively adsorbed, because it raises the surface ten- 
sion. Whether this adsorption is positive or negative 
makes no difference so far as frothing itself is con- 
cerned. Either kind of adsorption is effective to give 
the necessary variability in surface tension of the 
bubble films to permit them to resist breaking stresses 
and thus persist. On the other hand, both of these 
classes of substances are positively adsorbed against 
solid surfaces from water solution. This fact has been 
previously referred to in the case of organic substances." 
Salts are readily adsorbed from water solution on to 
solid surfaces and such adsorption is selective with 
respect to different solids.’ 

An interesting experiment, carried on in the plant of 





7Arthur F. Taggart and A. M. Gaudin, Trans., A.I.M.E., Vol. 68, 
p. 479. 

8Chief metallurgist for the Minerals Separation North Amer- 
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the Miami Copper Co., to confirm the fact that agitation 
plays no part in pneumatic flotation, was described. It 
should follow, of course, from the fact that in the pneu- 
matic process all of the concentration is performed in 
the column of bubbles resting on the body of pulp, that 
the body of pulp can be cut off from the bottom of the 
bubble column without interfering with the concentra- 
tion. This is the fact. A pneumatic cell was constructed 
as shown diagrammatically in Fig. 1. This cell was 
fitted with a glass side that allowed inspection of the 
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contents, and when the cell was operated it could be 
clearly seen that the bubble column extended from the 
blanket to the overflow lip. Run alongside of the 
Miami-type pneumatic cell for a considerable period, 
this cell produced the same tonnage of concentrate and 
the same tonnage of copper per square foot of blanket 
surface as did the regular mill cell, and discharged a 
tailing of the same grade. 


PULP VELOCITY IN FLOTATION MACHINES 


Measurements of comparative violence of agitation 
in the agitation chamber of an M. S. machine and in 
a pneumatic cell have been made by R. B. Yerxa.” The 
velocity of the pulp + in. away from the impeller in the 
agitation-froth machine under normal operating con- 
ditions was 15 f.p.s.; the most rapid movement of the 
pulp in the pneumatic cell was 1.5 f.p.s. The minimum 
rate at which an impeller must move in an ore pulp at 
20 deg. C., in order to cause gas precipitation in a 
quantity that will produce froth flotation, is about 8.5 
f.p.s. It will be noted that the maximum velocity of 
the pulp in a pneumatic cell is definitely below this 
critical figure; hence, concentration in such a cell can 
in no proper way be said to be caused by agitation. 

An extremely ingenious method of measuring the 
velocity of pulp currents in a cell was used by Minerals 
Separation representatives at the mill of the Magma 
Copper Co. in May, 1923. The measuring device was 
a delicately balanced propeller blade so mounted that 
its axis could be turned in any direction. The impeller, 
under the influence of pulp currents, operated a piston 
that made electrical contact in a water-tight cylinder. 
The electrical impulses were recorded on one edge of 
a moving tape while seconds were marked on the other 
edge by electric impulses from a second pendulum. The 
maximum average pulp velocity indicated by this appa- 
ratus was about 1.0 f.p.s. This is of the same order 
as Yerxa’s figures. 


FLOTATION OF OXIDIZED ORES 


Patents to R. V. Smith (No. 1,452,662 and 1,451,167) 
and to C. M. Nokes (No. 1,444,552), issued in 1923, 
disclose methods and reagents for treatment of oxidized 
ores. The Nokes patent describes a reagent made by 
mixing together in molten condition normally solid 
paraffin and sodium sulphide. This mass is stirred 
while solidifying to obtain a granular product, and 


“Formerly assistant mill superintendent, Miami Copper Co. 


is then ground in a thick pulp with the ore to be sul- 
phidized. Flotation may be subsequently effected by 
the usual methods and reagents. Results much superior 
to those obtained by the usual sulphidizing methods are 
claimed by the Eureka Metallurgical Co., which is ex- 
ploiting the process. It is not impossible that a loosely 
linked organic sulphide forms that sulphidizes the 
oxidized base metals with the hydrocarbon part of the 
linkage presented toward the water. If this is the case, 
it explains completely the subsequent flotation. 

The Smith patents describe a method of flotation in 
which sulphidizing and preparatory oiling of the pulp 
are performed by mixing or grinding a soluble sulphide 
and an oily or greasy substance, the latter usually a 
petroleum product, with ore in a thick pulp; then re- 
moving most of the water with any contained reagents, 
and, if desired, also separating part or all of the slime 
therewith; diluting the remaining portion with fresh 
water, and floating in the usual manner. With some 
ores dilution only may replace dewatering followed by 
dilution. The Nokes reagent may be used in the first 
step. The probable beneficial effects of the dewatering 
are the lessening of the concentration of soluble sul- 
phide in the flotation step, the removal of excess. petro- 
leum oil, and removal of any semi-colloidal matter 
present in the original ore. Excess of soluble sulphide 
frequently caused flotation troubles; excess petroleum 
oils may make a froth so stiff that selection is poor, or 
it may, in some cases, seriously decrease frothing. The 
so-called colloidal matter or primary slime is a well- 
known bugbear in many ores. For some ingenious 
theory on this latter score, the reader is referred to 
the following United States patents, issued during 
1923 to W. O. Borcherdt: 1,445,989; 1,446,375; 
1,446,376; 1,446,877; 1,446,378; 1,448,514; 1,448,515; 
1,454,838. 

DIFFERENTIAL FLOTATION 


Separation of zinc from lead sulphide on a large 
scale was recently started at the Kimberley mill of the 
Consolidated Mining & Smelting Co.’ after long 
experimentation on mill scale. The ore, containing 10 
to 20 per cent zinc, 9 to 15 per cent lead, both as sul- 
phides, and the remainder, consisting of iron sulphides, 
must be ground until practically all passes a 200-mesh 
screen, in order to sever the individual sulphides. 
Flotation of lead sulphide is effected first, in a pulp 
containing 50 per cent solids. The pulp is made 
alkaline with 7 lb. sodium carbonate and 0.1 lb. of 
sodium cyanide per ton of ore. Water-gas tar and 
coal-tar creosote in the proportion of 6 to 4, respec- 
tively, are added at the rate of 0.5 Ib. per ton. The 
temperature in this operation is maintained at 70 to 75 
deg. F. Rough lead concentrate is cleaned in a separate 
machine. Zinc is floated in a second machine to which 
are added 0.33 lb. of water-gas tar and 1 lb. of copper 
sulphate per ton of original flotation feed. A final addi- 
tion of 0.05 to 0.1 lb. of a mixture of 9 parts of water- 
gas tar and 1 part coal-tar creosote is made following 
the removal of zinc froth on the early cells, in order to 
clean up the tailing. Iron sulphides are largely rejected 
into the tailing. Agitation-froth machines of the M. S. 
type are used. The lead concentrate assays over 60 per 
cent lead with some 7.5 per cent zinc and 7 per cent 
iron; the zinc concentrate, upward of 40 per cent zinc, 
with about 4 per cent lead and the balance iron and 
sulphur; tailing assays are not available. 
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process in 1923 deals almost exclusively with 

precipitation by charcoal and acid regeneration 
of cyanide solutions. It will be remembered that char- 
coal precipitation had formed a much discussed topic 
during 1922, in connection with a paper presented at 
the San Francisco meeting of the American Institute 
of Mining and Metallurgical Engineers. The discussion 
was continued during 1923 in an article contributed to 
the Mining Magazine by Leslie B. Williams,’ who wrote 
in detail on the chemical and physical principles affect- 
ing precipitation, based on experience of the Yuanmi 
gold mine, Western Australia, and adopting A. W. 
Allen’s explanation of the reaction as an adsorption 
phenomenon. 

So far as the practical application of the process is 
concerned, the paper points out that the removal of gold 
from cyanide solutions is remarkably rapid. The 
amount of gold salts adsorbed is not increased by allow- 
ing the solution to be in contact with the charcoal 
‘onger than a few seconds. “As to the efficiency of the 
removal of the gold, there can be no doubt,” he says. 
Assays of tailing are quoted in support of this state- 
ment. “On the other hand, there may be circumstances 
under which the process might fail. High lime content 
or the presence of heavy ferrocyanides, for instance, 
might lead to its rejection.” 

An editorial in the Journal-Press,’ commenting on 
Williams’ article, calls attention to the remarkable and 
continued efficiency of the process as evidenced by the 
figures quoted, but points out that, nevertheless, “the 
field is narrow, because of the comparatively small 
amount of metal that can be removed from solution, 
thus making it unsuitable for use where silver occurs 
in economic amount, and also because of the continu- 
ous advance being made in the method of precipitating 
by means of zinc.” The Crowe process is cited as 
an example of such improvement: “The fact that the 
Crowe process is becoming an integral part of cyanide 
treatment in so old a gold field as the Witwatersrand, 
in South Africa, is evidence of its value.” 

The greatest progress in the technique of the cyanide 
process was made in the application of the well-known 
reaction by which copper and silver may be precip- 
itated from cyanide solutions by acidification. The 
hydrocyanic acid thus set free may be changed back 
into the form of one of its alkaline salts, by the addition 
of an alkali, or, with a greater degree of safety, may 
be withdrawn by the application of a vacuum and re- 
dissolved in an alkaline solution. An application of the 
first method is described thus by Harley B. Wright’: 
Neutral cyanide solutions deprived of free cyanide were 
treated with sulphuric acid. The precipitate, cuprous 
cyanide, was allowed to settle and was filtered, after 


“[e TECHNICAL LITERATURE of the cyanide 





1March, 1923, p. 139. 
2May 26, 1923, p. 919. 
3F. & M. J.-P., May 5, 1923, p. 806. 


which the solution was made alkaline again by lime and 
was returned to the circuit. Incidentally, 80 per cent 
of the gold was precipitated with the copper. 

Experiments were also made in an endeavor to save 
the cyanide in chemical combination with the precip- 
itated copper. One method was by trying to prevent 
the formation of such a compound of copper and 
cyanogen, through the addition of sodium sulphide, 
which, it was thought, would bring about the forma- 
tion of cuprous sulphide. This expectation was not 
realized, nor did attempts succeed to extract the 
cyanogen radicle after it had combined with the copper. 

The Tonopah Extension Mining Co. made use of a 
vacuum. Acidification removed all the silver from the 
solution but only a part of the gold, which must there- 
fore be precipitated by another process—by zinc or 
charcoal, for example. A. L. Halverson and officials 
of the Merrill Co. have been conspicuous in the develop- 
ment of the process. L. D. Mills says*: 

“Briefly, the process consists in acidifying cyanide 
solutions with sulphur dioxide gas and then exposing 
the slightly acid solution in films or sprays to a current 
of air under a low vacuum. The hydrogen cyanide 
is taken up by the air and reabsorbed in alkaline solu- 
tion for re-use. The equipment used is simple and 
inexpensive, and the operating cost is low, the sulphur 
consumption approximating the theoretical. 

“In the treatment of most silver ores the use of 
this process will reduce the cyanide consumed by 30 
to 40 per cent, and will also make practicable the 
cyanidation of ore containing material amounts of cop- 
per. Also, it will now be possible to crush in water, 
thicken and cyanide the residues, the solution run to 
waste being first treated to recover the cyanogen 
content.” 


HYDROMETALLURGY OF COPPER 


H. R. Sleeman’® contributed an article on copper 
leaching in Australia, of particular interest to Amer- 
ican metallurgists. To mention a few developments 
recorded by Mr. Sleeman: G. A. Pechey’s process seems 
to be a heap-leaching operation, supplemented by a 
sulphur dioxide “converter,” which was intended to re- 
duce the ferric iron to the ferrous condition and acid, 
but actually had an oxidizing action in the presence 
of air. This is in line with the experience of the U. S. 
Bureau of Mines, to the effect that SO, gas acts as a 
catalyst for the oxidation of ferrous sulphate, a point 
I discussed in last year’s review. Another utilization 
of this reaction is the process developed by J. D. Aud- 
ley Smith, in which finely crushed ore is agitated with 
sulphur dioxide gas and air, and also with ferrous 
sulphate solution from the precipitating plant. <A 
source of acid, pointed out in the article, is a pyrite 
vat alternately flooded and drained. Experiments are 
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said to have established the fact that a solution of fer- 
rous sulphate, on being circulated through a tank con- 
taining oxidized ore, through pyrite (alternately 
flooding and draining) back to the-ore, will leach out 
the copper. 

Claims that seem extravagant are made for the 
Nevill-Soanes process, in which a small amount of acid 
and some sponge iron are made to react with the ore 
simultaneously and produce metallic copper, which is 
separated by flotation or other method. 

Heap leaching has made progress in the United 
States, the process being operated commercially by the 
Copper Queen at Bisbee, with others following suit. 
An analytical study has been presented by A. W. Hud- 
son and G. D. Van Arsdale.* 

The proposal to leach copper ore in place has now 
taken practical form in the extraction of copper from 
caved areas by the Ohio Copper Co. What this com- 
pany did, when unprofitable mining and milling opera- 
tions were dropped and this process was substituted, 
points the way for others who can follow the example 
in this time of apparent overdevelopment of copper- 
mining enterprises. The plant has been described by 
several engineers, most completely by F. E. Wormser.' 

As I pointed out in my last review, the leaching 
experiments with SO, gas conducted by the U. S&S. 
Bureau of Mines assumed a different aspect by the 
discovery that a ferrous sulphate solution, through 
which air and SO, gas are passed, will absorb oxygen 
with an astonishing degree of rapidity and will be 
transformed into a more active solvent. The efforts 
of the Bureau seem, therefore, to have been concen- 
trated into a study of this reaction and of its possible 
applications. Work along these lines has also been 
taken up by the Phelps Dodge Corporation at Douglas. 

Production of sponge iron on a scale that may be 
called semi-commercial has been continued by the U. S. 
Bureau of Mines and the Chino Copper Co.—by the 
former in a rotary kiln, by the latter in a special fur- 
nace with a horizontal revolving hearth and carborun- 
dum muffle heating. Patents for a furnace of such 
design have been issued to E. B. Thornhill, who con- 
ducted the Chino experiments until a short time ago.* 
The success resulting has stimulated research on the 
possibility of using similar furnaces for the beneficia- 
tion of iron ores and of using sponge iron as a starting 
material for the production of cast iron and steel. 

The Chino Copper Co. is understood to plan the use 
of the iron in a leaching flotation process in which the 
oxide copper is leached by the addition of acid, precip- 
itated by sponge iron and floated with the sulphide 
copper. I reported last year that the final decision in 
the patent suit between Dosenbach and Webster re- 
garding the priority of the invention had been awarded 
to Webster. Subsequently the dispute entered another 
phase by the reissue of a patent antedating even 
Webster’s, and this may indicate that the matter is 
unsettled again or may mean a victory for the Jackling 
interests, which defended the Dosenbach patents and 
are understood to control the reissued patent. 

So far as progress in electrolytic copper processes 
is concerned, the introduction of copper-silicon anodes 
at Chuquicamata was the outstanding development of 





6Min. & Met., Feb., 1923, p. 88. 
1H. & M. J.-P., Oct. 20, 1923, p. 665. 
8U. S. Patents 1,452,626 and 1,452,627. 


1923. The change has greatly reduced the cost of oper- 
ations. The composition of the anodes and their char- 
acteristics have been described in Chem. & Met.’ 
Advantages include reduced breakage and disintegra- 
tion in service, lower voltage requirements, less con- 
tamination of the electrolyte with iron, and higher 
current efficiency, because of a reduced amount of oxida- 
tion of the iron in solution at the anode. 

British Patent 185,242, according to the Mining 
Magazine of November, 1922, was granted in October, 
1922, to Messrs. Perkins, Taplin, Sulman, and Picard; 
and U. S. Patent 1,440,186 was issued on Dec. 26 to the 
same gentlemen. The patents cover an extension of 
the ammonia leaching method so successful in Michigan 
and Alaska, applicable to ores in which the copper does 
not originally exist in an ammonia-soluble form. A 
low-temperature reducing roast puts it into a leachable 
condition. Canadian Patent 233,554, Aug. 14, 1923, 
issued to W. G. Perkins, specifies a combination 
oxidizing-reducing roast preparatory to ammonia 
leaching. 

These patent rights are owned by Minerals Separa- 
tion, Ltd. That they are considered important may be 
inferred from a statement made by the chairman of 
the company, that the success of this new copper proc- 
ess might place the British Empire high as a producer 
of copper. 

HYDROMETALLURGY OF LEAD AND ZINC 


The separation of zinc and lead sulphides in intimate 
mixture has tempted inventors for many years, and the 
usual activity prevailed in 19238, if the number of 
patents granted is taken as a barometer. Instead of 
trying to mention all those attempts, I will confine 
myself to the one that reached commercial operation 
—the Coolbaugh process. 

The early patents on the process called for an ordi- 
nary roast followed by a roast in an SO, atmosphere. 
The inventor seems to have had in mind the utiliza- 
tion of the SO, gases given off in the first step for the 
sulphating operation. In practical application, the 
simplest way of accomplishing this was chosen—a flow 
of the roaster gases concurrent with the flow of the 
ore. After exhaustive tests at Denver, a fairly large 
testing plant was constructed and operated in connec- 
tion with the Durango smelter of the American Smelt- 
ing & Refining Co. The last published accounts say 
that the process has been in steady operation for 
extensive periods and has given every indication of 
success. Another news item stated that the officials 
of the company hoped to be able to adopt the process 
as part of their regular custom metallurgical operations 
and would be able to “place zine in the credit class,” 
instead of charging penalties for its presence. In a 
paper dealing with the process, presented before the 
Colorado section of the Institute, J. Burns and M. F. 
Coolbaugh give the following description of the basic 
part of the process: 

The conversion of the sulphide ores and minerals 
into sulphates is accomplished by a concurrent roast 
at a high temperature (600 to 900 deg. C) to desul- 
phidize completely the sulphide minerals. At the same 
time, sulphur dioxide and oxygen unite under the influ-- 
ence of ferric oxide and other catalytic agents formed 
early in the roast, to produce sulphur trioxide. As a 
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result of these conditions, metallic sulphates, oxides, 
and ferrites are formed. By gradually lowering the 
temperature, the oxides and ferrites are further con- 
verted to sulphates by contact with sulphur trioxide. 

The Bunker Hill & Sullivan company, which for years 
has made persistent efforts toward the utilization of 
hydrometallurgical methods for the extraction of lead 
from low-grade ores and mill products, has recently 
experimented with a variation invented by U. C. Tain- 
ton. A strong brine solution is said to be used, and 
the ore is prepared for lixiviation by a low-temperature 
roast with or without salt. Sulphates are undesirable 
and are removed by CaCl,. Electrolysis takes place in 
a filter-press-type cell with wood diaphragm. Metallic 
lead is precipitated in the form of a sponge that does 
not adhere to the cathodes, but leaves the cells with the 
catholyte and is settled out. The necessary calcium 
chloride is obtained by sending the chlorine developed 
in the cells through lime towers. 

The difficulties that the inventor apparently has over- 
come on a small test-mill scale, and still has to combat 
on a larger scale, are considerable; and if the process 
works out into a commercial success it will be a decided 
victory of genius over matter. 

The Tintic Milling Co., the pioneers in the use of 
sponge iron for the precipitation of lead, suspended 
operations in 1923. At the Tintic Standard Co., which 
uses essentially the same process as the Milling com- 
pany, tin scrap is being used for the precipitation of 
lead. This results in the production of a higher-grade 
precipitate, but in less complete precipitation. 

The revival of the electrolytic process with soluble 
iron anodes, originally proposed by Dorsey A. Lyon and 
O. C. Ralston,” and tried with fair success at Great 
Falls and Trail, has lately been discussed again as a 
commercial possibility. 
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Although the extraction of lead obtained with the 
silver by the companies in Utah is relatively low, it is 
pointed out that it is produced at a small additional 
expense, and that, for this reason, it may go a long 
way toward securing consideration for a brine-leaching 
process in competition with other processes for the 
extraction of silver. Furthermore, it seems possible 
to increase the recovery of lead by improvements in 
metallurgical practice. 


HYDROMETALLURGY OF IRON 


The manufacture of iron from sulphide ores by the 
electrolytic method has attracted much interest, and 
the construction of a plant in New York State is under 
way. Canadian financial interests are said to have an 
installation under consideration. As Bradley Stoughton 
has pointed out”, the possibility of producing shaped 
articles direct gives the process an economic advantage 
over existing smelting methods. It is also hoped that 
it will be able to compete in the production of unshaped 
metal where there is a market for high-quality iron, 
or where the possibility of simultaneously recovering 
other metals contained in the ore, such as copper, gold, 
and silver, is in its favor. 

I noticed that two more patents were issued to the 
originators of the process. One, No. 1,456,615, specifies 
a change in the precipitation of impurities such as zinc, 
which it is now intended to separate by hydrogen sul- 
phide in the presence of limestone, the latter being 
added for the purpose of maintaining a certain low 
acidity required to insure the preferential precipitation 
of zine over iron. Another patent, No. 1,451,333, is an 
adaptation of the process for oxide ores. When such 
ores are to be leached, the electrolytic process is in some 
way reversed, inasmuch as ferric salt is electrolytically 
decomposed into ferrous salt and acid, before serving 
as a leach agent. 


fron Age, Jan. 5, 1922. 
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larly interested in the reports of the excellent 

work that is being done at the new Cerro de 
Pasco smelter at Oroya, Peru, which was blown in 
in November, 1922. The new plant is at an altitude 
of about 12,000 ft., 2,000 ft. lower than the old La Fun- 
dicion smelter, but the rarity of the atmosphere seems 
to be no barrier to metallurgical efficiency. Recently 
one blast furnace and one reverberatory have been in 
operation. The reverberatory charge is practically all 
calcine, and it is charged as hot as possible. In the 
best month’s run so far made, an average of 917 tons 
of solid charge per day was put through the furnace, 
6.03 per cent of fuel oil being used. This is equivalent 
to about 0.38 bbl. per ton, which is considerably better 
than the practice in the Southwest, where 0.60 is con- 
sidered a good fuel ratio and where the normal daily 
tonnage is about 700. It takes nine 223-ft. Wedge fur- 


Cis METALLURGISTS have been particu- 


naces to keep the reverberatory at Cerro going. The 
normal daily tonnage of the Wedges is about 96 tons, 
roasting from 31% to 124 per cent sulphur. The re- 
verberatory matte runs about 33 per cent copper; and 
the slag, 0.44 per cent copper, 35 per cent silica, and 
46 per cent iron. The matte fall is about 25 per cent. 

The Magma Copper Co., at Superior, Ariz., has been 
building a new smelter which will go into operation in 
1924. Five roasters are provided, one reverberatory 
and two small Great Falls type converters. The Sump- 
ter Valley smelter, in Oregon, has recently been blown 
in again; also the British America in Ontario. 

Few changes have been made in the roasting of cop- 
per ores. The Wedge furnace of 224 ft. in diameter, 
and having seven roasting hearths and one drying 
hearth, is perhaps the most popular type, though the 
new Magma plant has Herreshoff furnaces, which have 
proved very successful at the Calumet & Arizona smel- 
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ter, at Douglas, Ariz. Many companies have special 
forms of the Wedge and McDougall furnaces. At the 
Copper Queen, a nine-hearth furnace is said to give 
somewhat better results than a smaller number of 
hearths, but apparently not sufficiently better to war- 
rant reconstructing the other furnaces at that plant. 

Reverberatory Practice—The reverberatory furnace 
is becoming increasingly popular for the smelting of 
copper ores. The present style is somewhat shorter 
but wider and higher than was the fashion a few years 
ago. The Cerro de Pasco furnace, for example, is 
25x100x10 ft. 8 in. high inside. These dimensions are 
generally subscribed to as being the best for efficient 
operation on a large scale, though an extra 10 ft. in 
length would probably do no harm. On the modern 
furnaces there is no longitudinal dip to the roof, the 
height above the charge being the same throughout the 
length of the furnace. The improved tonnages that 
are being secured are attributable to wider furnaces, 
higher roofs, larger flue areas, hotter feed, and more 
regular feeding. At the Copper Queen, Douglas, Ariz., 
considerable experimenting has been going on with vari- 
ations of the Ambler idea of forcing in the feed by 
mechanical means through holes in the sidewalls, de- 
scribed in this journal, Jan. 29, 1921. In the last year 
the best type and size of screws has been studied and 
a hydraulic motor developed. Five screws have been 
installed to feed a portion of one side of a furnace 
and a complete system of feeding for one furnace is 
about to be tried. Working along somewhat different 
lines, A. G. McGregor, co-operating with the Calumet 
& Arizona officials, has devised a charge car with a 
telescopic discharge pipe which can be lowered through 
the customary holes in the roof near the sidewall, and 
gradually raised as the charge builds up in the furnace. 
The car does not run on tracks but is handled by a 
crane. So far it exists only on paper. Considerable 
study is being given to the methods of charging re- 
verberatories; it is thought that the present way of 
dropping the charge through pipes along the sidewalls 
is far from perfect; it is too intermittent for good 
smelting and it kicks up too much dust. This dust 
partly sticks to the roof and smelts away with the 
expensive silica brick, thus occasioning a repair every 
four to eight months. Also, patent litigation, on the 
basis of the Carson patents, is threatened. 

Fuel oil has had the advantage of being cheap, 
and is generally used for reverberatories in the South- 
west, though powdered coal finds favor in districts more 
remote from the oil fields. Heat unit for heat unit, oil 
seems to be slightly preferred. Where only high-ash 
coal is available, the mechanical wear on powdered-coal 
systems is great. At Hayden, for example, powdered- 
coal firing has been definitely abandoned in favor of oil, 
the ash in Gallup coal being excessive. 

Sintering machines, of the Dwight & Lloyd type, are 
coming into increasing use for both copper and lead 
ores. The International Nickel Co., at Copper Cliff, 
Ont., put into operation a standard size D. & L. in the 
closing months of the year, the feed being calcine from 
the roasters, running around 12 per cent sulphur, along 
with a proportion of flue dust. The product averaged 
about 3 per cent sulphur, which was mixed with coarse 
green ore and charged to a blast furnace. Should this 
practice work out successfully, 
may be discontinued, and then there will be no open- 





open-heap roasting — 


heap roasting done on this continent so far as I know. 
Sintering machines have also been installed at the El 
Paso Smelting Works recently, for lead ore, in place 
of some ancient and honorable H. & H. pots. The prac- 
tice now is first to roast the lead concentrates in God- 
frey furnaces, then sinter in the D. & L. machines, 
and smelt in blast furnaces. The St. Joseph Lead Co. 
has also recently put in some additional sintering ma- 
chines to prepare lead concentrates for the blast fur- 
naces. Two or three improvements in the design of 
the frame were there made, about 5 in. being added to 
the width of the framework to permit better clearance, 
60-lb. rail being used to carry the wheels supporting 
the grates, and solid steel plates being placed on each 
side of the framework at the discharge end to provide 
increased stiffening. 

Blast Furnaces—Blast furnaces for copper smelting 
continue to go out of fashion, the deciding factor being 
that waste heat can be recovered from a reverberatory 
and used to produce steam, about half of the coal used 
being thus credited in well-regulated bookkeeping de- 
partments. Excellent pyritic work is being done at 
several smelters, only about 4 per cent of coke being 
used on the blast-furnace charge at Anyox, United 
Verde, and Tennessee. Improved results have been se- 
cured by charging a carefully sized feed at the United 
Verde, where better than 850 tons per furnace day has 
been the rule with a 48-in. x 26-ft. furnace, using 40 oz. 
blast pressure. With inferior screening, the tonnage 
falls to 700 and more coke is required. Pulverized-coal 
firing of blast furnaces does not seem to have made 
much headway, it having been tried and abandoned for 
various reasons at Tennessee, Garfield, Copper Cliff, and 
Cerro de Pasco. At the last-mentioned plant, about 50 
per cent of the coke could be replaced by powdered coal, 
but the furnace would often go bad, and the time lost in 
barring and digging it out led to a decision to use 
straight coke, which is now being done in the 60-in. x 
40-ft. furnace in operation at. Oroya. At Midvale, how- 
ever, powdered coal continues to be used in the tuyéres 
of the lead blast furnaces. 

Renewed interest is being exhibited in the use of 
sma!l blast furnaces by operators in districts remote 
from rail facilities or from large custom smelters. An 
improvement of the Partridge furnace, which had some 
vogue about fifteen years ago, has been made by C. H. 
Mace, and several have been sold. One has recently 
been put in operation at Rollinsville, Colo., with re- 
ported satisfactory results. 

Converting—In converting copper matte, a distinct 
tendency is noted toward the use of the horizontal 
Peirce-Smith converter, lined with magnesite brick, es- 
pecially in the larger installations. The 13 ft. diam- 
eter has become standard, the length varying from 
20 to 30 ft. The horizontal converter permits cleaner 
operation and makes possible the use of the Garr gun 
for blowing in flux. Some work has also been done 
at Anyox with a view to feeding the flux gradually 
throughout the blow, a conveyor leading up to the 
throat of the converter having been designed for this 
purpose. Experiments made at Tennessee on the blow- 
ing of concentrates into a converter with the Garr gun 
have been very successful, and it is now regular prac- 
tice. Their 30-ft. Peirce-Smith converter handles daily 
about 105 tons of 15 per cent copper matte and from 35- 
to 65 tons of flotation concentrate which has been dried! 
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to 8 or 9 per cent moisture in a Lowden drier. Flux 
and concentrates are first mixed. At least 95 per cent 
of the copper is thought to be recovered. 

At Copper Cliff, sand containing about 80 per cent 
silica, of which there are large deposits available, is 
being used for converter flux, being blown in with the 
Garr gun. A fine material such as sand results in much 
less mechanical wear on the converter lining than 
coarser flux. With the manner of coating converter 
linings now in use, however—that is, blowing occasion- 
ally without the usual flux and coating the magnesite 
brick with magnetite or artificial spinels—frequent re- 
pair is no longer necessary. I believe that one of the 
Copper Queen converters has gone for a year and a 
half without repair to the lining. 

In copper refining, the additions and improvements 
made at the Perth Amboy plant of the American Smelt- 
ing & Refining Co. should be noted. This refinery now 
handles all the Phelps Dodge copper. At Great Falls, 
Mont., pulverized coal was substituted for lump coal at 
the copper furnace refinery, thereby materially increas- 
ing the fuel efficiency; the results are to be discussed 
in a paper soon to be published by the A.I.M.E. Re- 
cently, oil has been substituted for the pulverized coal. 

Smelting is a decidedly crude process after all, enor- 
mous amounts of valuable metals being slagged and 
much heat being wasted. In the last year copper metal- 
lurgists have been trying to find some way to recover 
the iron from slags. At Anyox, experiments have been 
carried out on a small scale under the direction of H. S. 
Munroe to make iron from converter slag in an electric 
furnace. The work to date does not indicate that the 
process will be a commercial success under present 
conditions. C. R. Kuzell, at the United Verde, has been 
making iron by blowing slag in a converter, with added 
fuel. W. F. Lamoreaux, at Ducktown, is attacking the 
problem from a different angle; as much of the iron is 
removed as is possible by differential flotation; the con- 
centrate is then roasted and sintered, thus making a 
high-grade iron ore that can be smelted for iron. 

Lead Smelting.—The outstanding development in lead 
smelting recently has probably been the invention and 
use of improved pig lead casting, handling, and car- 
loading machinery by W. E. Newnam at the St. Lonis 
Smelting & Refining Co.’s plant at Collinsville, Ill. The 
casting wheel is of improved design and the stamping of 
the cast number on each pig is entirely automatic. A 
machine operated by one man, and using compressed 
air, sinks its teeth into five pigs at a time, lifts them 
out of the molds, and piles them neatly on the floor, and 
from there an electrically operated buggy lifts them and 
deposits them, without handling, in freight cars, after 
passing over the scales. The apparatus has a capacity 
of forty tons an hour from furnace to cars and requires 
the services of four men instead of eight as before. 

At the Selby smelter, the recovery of antimony oxide 
from fume has been successfully carried out, the prod- 
uct being used for paint. A gray paint is thus made 
which promises to be an excellent substitute for lead 
paint for use on oil-storage tanks and similar work. 
Zinc sulphate has also been produced at Selby. 

Although I have not visited those plants recently, 
I understand that at Helena, and possibly Kellogg also, 
they are double roasting lead ores on the Dwight & 
Lloyds to practically a dead roast. This sinter is then 
mixed with oxidized ores for the furnace charge, so 


that the charge carries a very small proportion of sul- 
phur, thereby producing no matte and leaving only a 
smail amount of copper in the bullion. This copper is 
removed by adding powdered galena to the bullion, 
which changes the copper to the sulphide, which can be 
skimmed off. This process would not work on ores 
carrying appreciable amounts of copper, as the large 
amount gathering in the lead wells would quickly freeze 
them and cause trouble. At Trail, double treatment 
with D. & L. machines is also practiced; an 8-in. bed 
in the secondary machines gives better results than 
the 4-in. previously used. 

Some talk has been heard of the Harris process of 
lead refining. This was developed by Henry Harris, 
of London, at the Enthoven works. It is being spon- 
sored in this country by Kuno B. Heberlein, of the 
International Process & Engineering Corporation. 
Though the patent has been granted (U. S. No. 1,465,- 
128, Aug. 14, 1923), the proprietors of the process are 
following the typically British attitude of refusing to 
release information concerning it. In North America, 
the maintenance of an air of secrecy and mystery, es- 
pecially after patents have been granted, is usually 
because a process cannot stand the white light of pub- 
licity. When more is known about the Harris process 
it may be found to have merit, however. The molten 
lead, at a temperature not greatly in excess of its melt- 
ing point, is put through a filtering process in which 
it is brought into intimate contact with certain chemi- 
cals, the principal one of which is thought to be salt 
cake (sodium sulphate). Arsenic, antimony, tin, zinc, 
and other impurities are retained by the salt cake as 
oxides or oxy-salts, the mixture then being treated by 
a wet process. Arsenic and zinc (the zinc from de- 
silverized lead) are obtained directly in salable form 
as calcium arsenate and zinc oxide; the antimony and 
tin can be reduced to metal. About 95 per cent of the 
chemicals employed in purifying the lead are recovered 
for use again. 

I know of nothing of particular interest that has de- 
veloped in the pyrometallurgy of zinc in the year 1923. 
If improvements have been made they have, as usual, 
been closely guarded. But, owing to the lack of tech- 
nical co-operation between zinc producers and to their 
secretiveness, zinc smelting practice does not advance 
very fast. There seems to be some tendency toward 
improving the mechanical condition of zinc ores by 
sintering before retorting. The modified Wedge roast- 
ing furnace installed by the American Zinc, Lead & 
Smelting Co. at Columbus, Ohio, has presumably been 
in operation, but the results have not yet been disclosed. 
This furnace was designed to roast blende without ex- 
traneous fuel. 

The sulphate process of treating lead-zinc ores de- 
veloped largely by M. F. Coolbaugh was given an ex- 
perimental try-out by the American Smelting & 
Refining Co. at Durango, Colo., during 1923. On Oct. 9 
two hearths ‘of the roaster collapsed, which shut the 
plant down completely for the rest of the year. Opera- 
tions will probably be resumed this month. The process 
looks favorable, but so far mechanical defects have 
made operation too intermittent to permit a satisfactory 
report to be made. The plant has been worked over 
to a considerable extent and all indicated mechanical 
difficulties corrected, so that some data should be avail- 
able early this year. 
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ECENT PROGRESS in the X-ray study of the 
homogeneity of iron and steel, coupled with ad- 
vances in magnetic testing for invisible defects, 


has been noteworthy. Announcement has been made of 
a non-magnetic cast iron for use in electrical machines; 
and a new type of cast iron possessing ductility, plia- 
bility, malleability, and resiliency, a combination that 
distinguishes it from gray and from malleable cast iron. 
There has been an important development of pig-iron 
ladle cars into so-called “mixer cars,” having a capacity 
equal to one whole cast from a blast furnace, and so 
well protected from radiation that the question of ladle 
skulls ceases to be a problem. The process of de- 
sulphurization of cast iron and the centrifugal casting 
of cast-iron pipes’ are notable achievements; the 
former, which seems to be still only partly understood, 
bids fair to be the most important advance in cast-iron 
metallurgy recorded in several decades. In the steel 
process there have been minor but important improve- 
‘ments in open-hearth furnace practice’ and progress in 
the technology of refractories. Significant claims are 
‘made for the use of zirconium in steel manufacture,’ and 
for the use of steel instead of cast-iron ingot molds.’ 

A very costly 300,000-volt X-ray apparatus was in- 
stalled at the Watertown Arsenal.’ Using only two- 
thirds of the available electromotive force, the depth 
.of penetration has been increased to 3 in. and distinct 
_and clear photographs have been obtained, thus greatly 
increasing the range and also the number of objects 
that can be examined without destruction. The time of 
exposure is about one minute for 1 in. of steel, five 
minutes for 2 in., and about thirty minutes for 3 in. 
Many hitherto unsuspected defects have been exposed, 
such as shrinkage cavities or porous spots in heavy 
portions of castings not properly fed, forging and 
shrinkage cracks in corners invisible from the outside, 
and burnt metal in the barrels of rifles. Even where 
shrinkage cracks did not exist, the X-ray photographs 
showed fine cavities made by the flow of gases through 
the metal to the risers, and indicated possibilities of 
improving the homogeneity of steel. 

Failure to reveal defects in an irregularly shaped 
object, due to too long an exposure for the thinner 
part or to too short an exposure for the thicker por- 
tion, has been overcome by researches in the laboratory 
of the Electro Metallurgical Corporation. Taking, for 
example, the X-ray examination of bearing balls, Dr. 
A. St. John® has discovered that if the balls are placed 
‘in a tray and immersed in a liquid having an absorptive 
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power for X-ray slightly less than that of the metal of 
which the balls are made, a radiograph may be secured 
which will show defects in both thick and thin metal. 

Magnetic analysis has the advantage over X-ray ex- 
amination in that it can be used in conjunction with a 
manufacturing operation, such as rolling, so that every 
portion of the product may be tested for homogeneity 
at a speed in conformity with most rates of production. 
For two years the process has been in use in the labora- 
tories of the General Electric Co. There are at least 
three investigators working on the problem. Dr. C. W. 
Burrows, the pioneer in the field, asserts that the life 
history of a piece of iron or steel may be determined 
from its magnetic characteristics. 

The announcement comes from England’ of a non- 
magnetic cast iron, with much lower electrical conduc- 
tivity than brass and other diamagnetic metais, for use 
as end plates, shields and standards for generators and 
motors. It is said to have approximately the same 
strength as ordinary cast iron but greater toughness 
and resistance to shock. 

Attempts to anneal a gray cast iron or to shorten 
the time of annealing white cast iron have resulted in 
failure. Recent announcement has been made, how- 
ever, of a process of annealing gray cast iron while 
protecting it from products of combustion and other 
deleterious influences. The result is a material that is 
ductile, pliable, malleable and resilient. It resembles 
malleable cast iron, except that it is resilient both be- 
fore and after distortion. It differs from ordinary 
gray cast iron in its ductility, malleability, and capacity 
for distortion without fracture. It is malleable, hot or 
cold; it will take a considerable permanent set without 
fracture; and thin rods can be knotted at a red heat. 

Of all the solid elemental impurities in steel, sulphur 
has been the last to yield to the skill of the chemist 
and metallurgist. Metallurgy relies chiefly on oxidation 
as a means of purification, and sulphur has resisted 
this action, being less oxidized than iron itself. Indi- 
cations are that, when directions are properly followed, 
from 50 to 75 per cent of the sulphur in liquid cast iron 
may be eliminated by means of soda ash, in accordance 
with a process developed in Germany by Walter.’ 

American foundrymen report that they have had 
great difficulty in achieving the results claimed for the 
method, whereas so able an authority as Dr. Moldenke 
asserts definitely that they may be realized. This 
would indicate a revolution in foundry practice and in 
the metallurgy of cast iron; in many cases it would 
enable steel metallurgists to avoid the expense of the 
costly electric furnace. Some years ago Howe an- 
nounced the removal of sulphur was the chief function 
of the electric furnace in steel metallurgy. Benefits 
realized in addition include the removal of other non- 
metallic impurities and gases. 
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in my recent work “The Ore Magmas” is that of 

the metals which, relatively speaking, are not 
abundant in the earth’s crust, such as copper, lead, zinc, 
and the still less common ores of metals such as gold 
and silver. Contrasted with these are the commoner 
elements, such as iron, aluminum, sodium, and potash. 
My book contains nothing that is new concerning the 
commercial deposits of these commoner metals and min- 
erals. I treat them briefly in one chapter, in which I 
also summarize the ore deposits due to mechanical con- 
centration at the earth’s surface, such as the placers. 

“As I see it, there are two great classes of ore de- 
posits, or concentrations of the earth’s elements, of 
commercial volume and purity—the one characteristic 
of the atmosphere-rock contact zone above the solid 
crust, and marked by quantitatively large concentrations 
of the commoner elements, chiefly through the precipi- 
tating effect of organic life; the other the result of the 
differentiation of igneous magmas in the zone below the 
solid rock crust, and marked by concentrations of all 
the elements, whether common or rare. Other forms 
of ore concentration I believe are relatively unimpor- 
tant.” The first group, formed at or near the sur- 
face, or in what I call the atmosphere-rock contact zone, 
includes the carbon minerals, coal and petroleum, most 
iron ores, salt and potash and phosphate deposits. 

This outline, so far, leaves the field clear to consider 
metals such as copper, lead, zinc, gold, and silver. How 
were they formed? When I first studied geology, the 
current belief was that they had been leached out of 
the rocks by ordinary ground waters (of atmospheric 
origin) and concentrated into fissures. This was the 
view of Sandberger, in Germany, and of Van Hise and 
Emmons, among many others, in this country. Later 
on, in 1893, Posepny published a treatise in which he 
directly opposed this belief, and suggested that hot 
springs—ascending hot waters—were the agents that 
had brought the metals from the depths and concen- 
trated them in or near fissures. This view was widely 
accepted, although modified later by a general belief 
that these hot waters, instead of being primarily of 
atmospheric origin, were new-born waters, given off 
from igneous rocks cooling in depth; reverting, in this 
respect, to the views of Elie de Beaumont, set forth as 
early as 1847. Thus arose the conception of magmas 
and the term magmatic, as applied to ore deposits— 
both referring the origin of ores to igneous magmas. 

In 1898 I proposed that certain gold-quartz veins 
were formed not by slow deposition in fissures from 
magmatic waters but by magmatic differentiation—that 
these veins were an extreme form or variation of peg- 
matites. This view, since that time, has come to be 
widely held. It was originally proposed by Thomas Belt 
in 1861, as I discovered in 1916. In 1907, I proposed 
the Zonal Theory of ore deposition, which postulated 
that, in the extreme differentiation product or residual 


; [= class of ore deposits I especially consider 


magma of igneous rock magmas, many metals are pres- 
ent, which, if the decrease of rock temperature, going 
upward, is slow, are precipitated successively, so that 
above gold-quartz veins come copper veins, then zinc, 
then lead, and then silver; or, if the decrease of rock 
temperature, going upward, is more rapid, these metal- 
lic zones are combined, forming complex ores such as 
gold-copper or zinc-lead or lead-silver ores. This expla- 
nation, also, has become widely accepted. 

Now, in “The Ore Magmas” I bring evidence to show 
that these residual magmatic solutions, instead of being 
so highly aqueous that they are essentially waters 
carrying dissolved metals, are in reality highly concen- 
trated, and in many cases not very aqueous: indeed, 
that they are in many cases dense enough to float or at 
least to carry along inclusions of wall rock, even where 
these are of heavier material than the inclosing vein 
which finally results. This highly concentrated ore 
magma, as I now call it, appears to ascend under its 
own force or pressure, which is probably a pressure 
due to the repressed gases (including water gas) which 
it contains: and thus it penetrates along fissures and 
distends them—in short, it performs the act of intru- 
sion, in the same way as does the rock magma in form- 
ing a dike. Such intrusive fissure veins, formed from 
relatively slightly aqueous magmas, I call veindikes. 
Other ore magmas I consider more aqueous, and to have 
about the same amount of water and other gases as do 
pegmatites: while some contain a very marked amount 
of those gases. These three types of magma—relatively 
dry, relatively aqueous-gaseous, and markedly aqueous- 
gaseous—I call the aplitic, the pegmatitic, and the 
superpegmatitic magmas, respectively, and I consider 
that these distinctions hold good equally for rock mag- 
mas and for ore magmas. Many ores, such as the 
nickel-copper ores at Sudbury, appear to have crystal- 
lized from relatively dry (aplitic) ore magmas. Rela- 
tively aqueous or pegmatitic magmas form replacement 
bodies in easily replaceable rocks, such as limestone; 
relatively dry or aplitic ore magmas do not. 

I have also pointed out that ore deposition takes place 
at a definite and geologically sharp and brief period; 
so that in nearly all cases the process may best be 
described as ore injection, and is in this respect not 
dissimilar from dike injection. 

Another announcement I have made, of economic 
and scientific importance, is the existence of long and 
straight ore belts or ore channels, or ore canals, along 
which the main mining districts in many regions are 
located, and which pursue their way regardless of rock 
formations or folding or faulting of these. Most of the 
world’s silver, for example, occurs along a straight 
northeast line which extends through North America 
and South America, and is about 6,000 miles long; and 
in western North America the main mining camps ap- 
pear along a series of straight ore canals—some run- 
ning northeast and others at right angles, northwest, 
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It is becoming more nearly so, however, as data 

accumulate. Real advance will be based on detailed 
mapping—on the slow, accurate, painstaking work of 
unraveling the geology of the districts in which mineral 
deposits are located. Thus the science of prospecting 
waits upon regional studies of geology. 

Recent reports on mining districts in the United 
States include one on the mineral deposits of the Coeur 
d’Alene’, by J. B. Umpleby and E. L. Jones; a prelimi- 
nary report, with a geologic map, on Oatman’, Ariz., by 
F. L. Ransome; a report by E. S. Bastin’ on the ores of 
the Comstock Lode; one by A. Knopf‘ on Candelaria, 
Nev.; one by J. M. Hill’ on the Los Burros district, Cali- 
fornia; one by H. D. Miser and C. B. Ross’ on the dia- 
mond deposits of Arkansas, and a report by H. D. Miser 
and W. R. Crane’ on the Batesville manganese deposits 
in Arkansas; one by F. C. Schrader’ on Jarbridge, Nev.; 
one by W. H. Emmons and E. S. Larsen’ on Creede, 
Colo.; and a report on the Kotsino-Kuskulana district, 
Alaska, by F. H. Moffitt and J. B. Mertie, Jr.” 

Several valuable memoirs were issued by the Geo- 
logical Survey of Canada. A report by H. C. Cooke” 
described the Opastika area in West Quebec near the 
Ontario border, now being prospected for gold. Cooke 
finds that the Cobalt series in this area is of glacial 
origin. The Duparquet area to the north has been 
mapped by W. F. James”. In both these areas great 
bodies of voleanic rocks and associated sediments are 
intruded by granites and basic dikes. Prospecting is 
difficult in much of this area, on account of the mantle 
of drift. Some small rich gold deposits at Makwa, 
Sudbury district, which are probably of secondary ori- 
gin, are described by T. L. Tanton.* The Brockville- 
Mallorytown area, Ontario, is described by J. F. 
Wright". Pyrite deposits were formerly worked in this 
area. A paper by C. E. Cairnes* on the Yale and Simil- 
kameen districts, in British Columbia, and one by W. 
L. Uglow” on the Barkerville map area, also in British 
Columbia, appear in the Summary Report for 1922, to- 
gether with a report by Johnston on the Cedar Creek 
area. A memoir by S. T. Schofield and G. Hanson” 
describes the Salmon River district, British Columbia. 
This contains some valuable generalizations by Scho- 
field on the ore deposits of British Columbia. 

1U. S. Geol. Survey Bull. 732. 

2Ibid., Bull. 743, p. 41. 

‘Tbid., Bull. 735c. 

‘Tbid., Bull. 735a. 

‘Ibid., Bull. 735), p. 3 

*‘Ibid., Bull, 735i. p. 2 

TIbid., Survey 734. 

8Ibid., Bull. 741. 

°Tbid., Bull. 718. 


“Tbid., Bull. 745. 

UGeol. Survey of Canada, Summary Report, Part D, p. 19. 
1fbid., p. 74. 

BIbid., p. 9. 

“I bid.. Mem. 134. 

%Cairnes, C. E., Summary Report, Part A, p. 89. 

wy glow, W. L., Ibid., p. 82. 

“Geol. Survey of Canada, Mem. 132. 

I bid., Summary Report, Part A, p. 128. 


| NHE geology of prospecting is not an exact science. 
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A short contribution by C. Cairnes” on the geology 
of the Nickel Plate mine, Hadley, B. C., is of interest. 
The earlier report on these gold-arsenopyrite deposits 
attributed their origin to contact metamorphism 
brought about by the intrusion of gabbro. Contact 
metamorphic deposits along gabbro contacts are almost 
unknown, and the Nickel Plate mine has always stood 
out as a marked exception. According to Cairnes, the 
deeper developments of the deposits showed that they 
are formed along a zone of weakness by solutions that 
were deflected by the gabbro-diorite dikes. To me it 
seems possible that the deposits of the Nickel Plate are 
related to a deeper magma of composition not unlike 
those to which other sulphide contact metamorphic 
deposits are related. 

Two excellent volumes on structural geology appeared 
in 1923, one by Bailey Willis and an enlarged edition of 
Leith’s “Structural Geology.” There is also a new edi- 
tion of Lahee’s “Field Geology.” A noteworthy contri- 
bution to the science of mining geology is “The Ore 
Magmas,” by J. E. Spurr.” The outstanding feature of 
the work is a stimulating discussion of ore genesis; and 
chapters that will be appreciated by students of mineral 
deposits contain descriptions of mining districts in 
Mexico that have been studied by Spurr and his asso- 
ciates, and of which little or nothing has appeared here- 
tofore in the literature. 

The primary mineral zones and vein series have 
received much attention in recent years. As data ac- 
cumulate, the criteria for distinguishing the primary 
or hypogene from the secondary or supergene oreshoots 
and deposits become more certain; for the normal 
series, outward horizontally from a batholith as shown 
in different veins, or as plotted on a plan, is the series 
to be expected where primary zones in a single vein 
follow each other in an upward direction. 

In “The Ore Magmas,” Spurr draws a sharp distinc- 
tion between the series containing gold and that con- 
taining tin. This appears to be justified, for the great 
tin-producing districts of the world have yielded little 
gold and the great gold-producing districts have yielded 
little tin. In this connection, reports by H. I. Jensen” 
on the Agicondi province, and by Jensen, G. J. Gray, 
and R. J. Winter” on the Woggaman province, Northern 
Territory, Australia, are of interest. In both of these 
districts gold and tin appear; and, in both, the gold 
deposits are farther from the granite intrusions than 
are the tin deposits. In northeastern Tasmania, also, 
the gold deposits lie mainly in a zone outside the tin 
deposits. Spurr’s series for the siliceous magmas is: 
molybcenum, tin, tungsten (silver), zinc, lead (silver). 
The series is illustrated in so many districts in part 
or its entirety that it must be accepted as the normal 
sequence. As a result of the work of W. H. Wong”, 
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*Bull. of the Northern Territory, No. 19. 
2Ibid., No. 16. 


**Mem. Geol. Survey of China, Series B, No. 1. 
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V. H. Ting” and F. R. Tegengren in China, and of Dewey 
and associates in England, antimony may perhaps be 
added to the series following lead*. In several great 


series mercury follows antimony, and its deposits seem 
to constitute the outposts of the magmatic series. 

One of the most valuable contributions of recent 
years to the geology of the mineral sequences is that of 
His memoir on the metalliferous deposits of 
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Fig. 1—Map of southern China, showing zonal arrangement of mineral 
The zones are (1) tin, tungsten, and molybdenum; (2) copper, 
2—Section on A-B, 


deposits. 
zinc, and lead; (3) antimony; (4) quicksilver. 
Fig. 1. After Wong. 
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China is printed in Chinese, and is not supplied with 
an abstract in English. Most of the volume has been 
translated for me and the maps have been transliterated 
through the kindness of C. P. Chang and §. C. Lin. One 
of the maps is shown herewith. 

The chief mineral deposits of China were formed in 
(1) pre-Cambrian time, and (2) in a period that began 
near the close of the Paleozoic and extended into the 
earlier Mesozoic. The pre-Cambrian deposits are found 
mainly in northern China and include the largest beds 
of sedimentary iron ores, gold veins, and associated 
placers, and the silver deposits of the Jehol district. 
Some relatively small tungsten deposits in north Chili 
also are pre-Cambrian. 

The deposits of the later group are in South China. 
They include large antimony, tungsten, and quicksilver 
deposits, as well as valuable deposits of tin and zinc- 
lead-silver ore. The region as a whole probably sup- 
plies the best examples of deposition in successive zones 
around parent intrusions. Along the southeast coast 
a belt contains ores of tin, tungsten, and molybdenum. 
Many great intrusions of granite occur in this area; and 
the immense granite batholith is close to the surface. 
The deposits of the region (Fig. 1) containing tin, 


*ITbid., Special Rept. No. 1. 
*%“The Ore Magmas,” Vol. II, pp. 515, 616, 812, 828, 842. 
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tungsten, or both, include those near Ho, Kwangsi, 
where the ore is in limestone near granite; the Shang- 
wu-pu district to the south of Kiang-hua, in Hunan, 
where the tin ore is in granite; the Hsing-hua-ling 
district to the north of Ling-wu, where the country 
rock is limestone metamorphosed to white marble by 
granite; deposits near I-chang, Hunan border, and 
deposits to the northeast near Chen and Ta-yu. The 
An-yuan district, a few miles north- 
west of I-chang, is one of the most 
important tin-bearing districts in 
Hunan. The tin deposits of Ko-chiu, 
the largest in China, are probably 
not in this belt, but in a parallel one 
lying tothe south, as shown in Fig. 1. 

To the northwest are found the 
great antimony deposits, including 
those of Hsing-hua, I-yang, An-hua, 
and Pao-chang, found at considerable 
distance from outcrops of igneous 
rocks. Possibly this zone extends 
northeast into Kiang-si, where anti- 
mony deposits are found at Hsing- 
tzu, and into Che-kiang, where they 
are found near Sui-an. 

To the northeast of the antimony 
zone is one yielding mercury.” These 
deposits are in Kweichow, Hunan, and 
Szechuan. In this zone outcrops of 
intrusive rocks are unknown, but 
according to Wong, the mercury 
deposits are related to igneous rocks 
deeply buried and probably belong- 
ing to the South China granite 
series. Tegengren shows that many 
of the orebodies are bedding-plane 
deposits or saddle reefs, like those 
of Terlingua, Tex. 

The entire series, 


S.E. 


Hui-yang 


as stated by 


Wong, is: (1) tin, tungsten, and 
molybdenum; (2) zinc, lead, and some copper; (3) 
antimony; (4) mercury. Wong does not include 


arsenic in the series, but it may be added to the 
first group. According to H. Slessor,” much of the 
tungsten produced in China is obtained by picking over 
the dumps of mines formerly worked for arsenic. 

The mineral zones of Cornwall and Devon are treated 
by E. H. Davison and R. H. Rastall.* The earlier maps 
and bulletins of the Geological Survey of Great Britain, 
and particularly the recent papers by Dewey on arsenic, 
lead, zinc, and antimony, give a clear picture of the 
mineral zones. Rastall’s series is: tin, copper, zinc, and 
lead.” There is very little overlapping or “telescoping,” 
to use Spurr’s term. The series is: (1) tin, tungsten, 
arsenic; (2) copper; (3) zinc; (4) lead and silver; (5) 
antimony. The groups of the metals are named in 
order of their occurrences outward from the intrusives 
or upward in deposits where two series are shown in a 
deposit. 





*“The Quicksilver 
China, No. 2, p. 135. 

“ah, & M. J., Vol. 112, p. 695. 

38° A Bulletin on the International Mining Exhibition,’ London, 
1923. 

»Rastall, R. H., Econ. Geol... Vol. 18; Dewey, H., 
and Zine Ores of Cornwall, Devon, and Somerset” ; 
Survey of Great Britain, Vol. an: Dewey, H., 
ganese Ores,” ibid., Mem. 22; Dewey, Eis 
Ores,” ibid., Mem. 15. 
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United States 


Higher Production—Greater Earnings—Increased Efficiency 


By Arthur B. Parsons 


Assistant Editor 


AIR APPRAISAL of the degree of prosperity 
Pe eerie during 1923 by the mining industry 

of the United States is not an easy problem. 
Three things should be considered: (1) the activity 
of the industry as measured by production; (2) divi- 
dends and operating earnings, or absence of earnings; 
and (3) events and developments during the year that 
tend to make the situation better or worse at the end 
than at the beginning. 

Activity—Production of each of the major metals was 
greater than in 1922; the output of copper, lead, and 
zinc was better than that for any year since 1918, 
and compared favorably with that year. Copper pro- 
duction was 55 per cent higher than in 1922, zinc 
production increased 35 per cent, and lead about 15 per 
cent. The increase in the precious-metal output is 
accounted for by the metal coming as a byproduct from 
base-metal ores. Gold increased 4 per cent and silver 
30. It would be inaccurate to judge the year by these 
bare statistics, for reasons that will be stated. 

Earnings—Dividends paid, in the aggregate, far ex- 
ceeded those of 1922. A number of companies resumed 
dividends, and a number increased payments materially, 
whereas very few that paid in 1922 discontinued or 
reduced. The principal increases were made by the 
large low-cost copper and some lead-silver producers 
and by the smelting companies. Earnings also increased 
largely compared with those of the preceding year, but, 
unfortunately, the profits for the second half of the year 
were generally much less than those for the first half, 
though the decline is not reflected in dividend lists. 

This was, in a large measure, the consequence of two 
outstanding events of the year: the marketing of 
Anaconda’s $150,000,000 bond issue in February, and the 
completion of the Pittman Act silver purchases in June. 
Each had a direct effect on mine operations. In order 
to float its bonds advantageously, Anaconda needed a 
good copper market, and abetted by other overly opti- 
mistic sellers it advanced the market to a point above 
17c., the period of highest prices coinciding with the 
public distribution of the bonds by the bankers who 
underwrote them. The average price of about 15.6c. for 
the first half of the year helped the earnings of the cop- 
per producers, but it had the effect also of greatly stimu- 
lating mine production, which at the first of the year was 
only about 60 per cent of the capacity of the industry. 
Several good-sized properties started up, and output at 
many others was increased to take advantage of the 
high price. The increased requirement for men was a 
factor in the decision to raise wages 50c. per shift in 
March, thereby increasing the cost of production; and 
the swelled production no doubt helped materially in 
bringing about the reaction in the market that reached 
its worst with an average of 12.57c. in October. It seems 
likely that the drive that put copper to 17c. in March cut 


down the profits of copper-mining companies in the sec- 
ond half of the year more than it helped them in the first. 

The other event that reduced earnings—the comple- 
tion of the Pittman Act silver purchases—was, of 
course, anticipated, although the deluge of silver that 
flowed in as the quota approached completion, and a 
last-minute readjustment by the Treasury Department, 
deprived many shippers of several months of dollar 
silver they had counted on. It is useless to say that 
the cutting of the price of silver from $1 to 65c., with 
no decrease in the cost of production, did not hit “all- 
silver” (a convenient if not precise term), gold-silver, 
lead-silver, copper-silver, and zinc-silver miners a seri- 
ous blow. That 35c. per ounce was the margin between 
profit and loss for many, and it cut a big figure in the 
earnings of many others. Numerous curtailments and 
several shutdowns were the direct result. On the other 
hand, anything in the nature of an artificial prop, sure 
to be removed, is open to objections and from some 
points of view the completion of the purchases was to 
be welcomed. 

Many companies, notably in Michigan, Colorado, Ari- 
zona, and California, produced on a large, if not capac- 
ity, scale without making an actual profit; indeed, a 
number of them lost regularly. In some instances the 
probability of finding better oreshoots was an incentive 
to operation; in others the knowledge of the immense, 
if obscure, cost of maintaining an inactive property and 
of restarting production after a shutdown prevented 
suspension. 

Generally speaking, lead producers operated steadily 
and profitably, with the price averaging about 7.25c. 
the low monthly figure being 6.24c. for July. Zinc pro- 
ducers have not felt so easy, and have curtailed produc- 
tion,a statement reconciled with the large increase in out- 
put by explaining that the potential mine and mill capac- 
ity in the Joplin-Miami district was increased during 
the year. In June, the low month, the market averaged 
6.03c., with the general average for the year about 
6.6c. Iron-mining companies in the Lake Superior 
district had an excellent year, the base price of Old 
Range Bessemer being $6.45, which is 50c. higher than 
in 1922. 

Progress—Apart from the question of actual profits, 
real progress and therefore prosperity can be measured 
by comparing with that of a year ago the present capac- 
ity of the industry to produce and market metals with 
a high degree of efficiency. A year ago the labor 
situation was bad. Reasonably competent men could 
not be obtained in the desired numbers. In March, 
wages were increased, and since that time the situation 
has been improving. Today there are plenty of men in 
spite of the fact that the western copper companies 
in November restored the lower rate of a year ago. 
Continued progress in safety and health work and in 
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systematic instruction of workers in the best methods 
of doing things is bearing fruit. The number of model 
industrial towns built indicates the trend toward mak- 
ing the mine community suitable for the family man. 
That is one way to get better workmen. 

There is a growing tendency on the part of managers 
to pry into their own methods to find out if some of 
the waste that has always been attributed to “labor” 
may not be the fault of inefficient direction. It would 
be unfair to attribute progress in these things exclu- 
sively to 19238, but a period of slim profits stimulates 
effort along these lines. ; 

As is detailed elsewhere in this issue, more efficient 
equipment for mine, mill, and smelter operation is being 
built by the manufacturer. Better and more economical 
concentrators are playing a part in cutting production 
costs. The rebuilt Magna mill of the Utah Copper Co., 
the Copper Queen plant of the Phelps Dodge Corpora- 
tion, started last summer, and the new Nevada Consol- 
idated concentrator at McGill are among the large new 
plants. 

Perhaps the outstanding advance in 1923 was made 
in improving organization, manifested principally in 
consolidations. These have had two objects: (a) more 
economical operation as a consequence of readjusted 
physical conditions, as in the case of the Calumet & 
Hecla consolidation, and the absorption of the Federal 
holdings in Southeast Missouri by the St. Joseph Lead 
Co. Benefits have also been realized from centralized 
purchasing and thinner spreading of overhead costs. 
(b) Advantageous marketing, arising from the concen- 
tration of output in fewer and stronger hands. The 
transactions whereby Anaconda absorbed Chile Copper, 
and Kennecott gained control of Utah and Nevada Con- 
solidated, are in this class. 

The readjustment following the “end” of the Pittman 
Act has in itself operated to reduce production costs, 
the benefits of which are just beginning to be realized. 
In the race to get silver to the smelters, mining com- 
panies frequently did bad mining; some selected ore 





Nevada Consolidated concentrator at McGill 


rich in silver that could have been mined more cheaply 
at another time; some neglected development work. 
Since June, much of this has been corrected; and, if 
they have survived the death of dollar silver, many 
companies have their mines in better physical condition 
than they were a year ago. Bad mining is expensive 
mining. 

Another feature of no inconsiderable moment is the 
reduction in several instances of freight rates on ore 
and bullion and of customs-smelter charges. Though 
not general, they have helped various districts. Little 
reduction is noted in the cost of supplies and equipment, 
and there seems to be no good foundation for the belief 
that it will decline appreciably in the near future. 


General Summary—From the standpoint of output 
and earnings 1923 easily outdistanced 1922. Produc- 
tion costs for 1924 ought to be lower, by and large, 
than in 1923. As is always the case, the ability to sell 
a product at a price that will leave a good profit is 
the basis of any thriving industry. Those best informed 
look for better markets ahead. The mining industries 
are in condition to take the best advantage of them. 





New Walker flotation plant in California 


I shall now touch what seem to be the high spots 
for the year in each of more important mining regions. 

California—Lode gold production declined, whereas 
silver, copper, and lead outputs increased. Gold-mining 
companies suffer from the high costs of labor and sup- 
plies, both of which are about 50 per cent higher than 
in 1913. Nevertheless, various Nevada interests are 
turning attention to the exploration of the old gold 
districts in consequence of the decline of silver mining. . 
California Rand Silver, Inc., continues to flourish, but 
extensive exploration by other companies in the Rands- 
burg district has thus far failed to disclose any impor- 
tant new orebodies. The Engels and Walker copper 
mines operated steadily; the latter is completing a 
modern 500-ton flotation plant. 

Nevada—The premier state for “‘all-silver” mines 
was hit harder than any other by the completion of 
the Pittman Act purchases. Production at Tonopah 
dropped from $7,000,000 in 1922 to about $5,000,000 in 
1923, despite an average output of $650,000 per month 
during the first six months. Developments in the West 
End and Tonopah Extension mines have been favorable 
and the outlook fof them is good. 

At the Rochester, Candelaria, Hilltop, Belle-Helen, and 
Simon Silver-Lead properties milling was discontinued 
during the year. The operation of the expensive new 
United Comstock milling plant at Virginia City, rated 
at 2,500 tons per day, was a big disappointment. 
Calculations with respect to both mining and milling 
appear to have been overly optimistic. A new managing 
director has undertaken to redeem the enterprise, for 
the Metals Exploration Co. His task is a big one. Two 
new mills, the Betty O’Neal and Consolidated Cortez, 
are still operating. Nevada Consolidated, at Ely, has 
part of its new copper concentrator operating at capac- 
ity and is making money. 

Washington-Oregon—The Republic district in Wash- 
ington shipped monthly 2,000 tons of gold ore to Trail, 
from which about 24,000 oz. of gold was recovered. The 
Gladstone has developed into a regular lead-silver pro- 
ducer. The recent rehabilitation of the Sumpter Valley 
smelter may help in Oregon. 

Montana—With the exception of North Butte, which 
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Silver Dyke 500-ton flotation concentrator 


suspended production entirely in July, all the copper 
and zine mines at Butte are operating on a good scale. 
Anaconda is making about 18,000,000 lb. of copper per 
month, much below maximum capacity, and is economiz- 
ing rigidly. The average grade of the ore mined in 1923 
increased greatly. Butte & Superior has shut down its 
obsolete concentrator and is shipping zinc ore as well as 
copper to Anaconda’s Washoe plant. Butte copper and 
zinc ore has a good silver content and the mid-year 
drop has had an effect on income. It is safe to say 
that, with prevailing high costs, earnings on copper 
ore are not great on a 12.5c. market. The recent 
reduction in wages has, of course, helped. 

The Butte Jardine Mining Co. operated the Champion 
silver mine during the first half of the year; then the 
plant was shut down. Likewise sundry silver proper- 
ties near Butte and Phillipsburg curtailed or suspended 
after July 1. The Silver Dyke is operating its 500-ton 
mill regularly at Neihart. 

Utah—tThe biggest copper producer in the world to- 
day is Utah Copper, with an output of 20,000,000 Ib. 
per month. The remaining remodeled units of the 
Magna plant were started during the year, and about 
24,000 tons of ore per day is being milled, in addition 
to 16,000 at the Arthur plant. The state retains its 
place as the largest silver producer, the Tintic Standard 
leading among individual mines. 

The high iead content of most silver ore in the state 
operated to lessen the shock of the drop in silver. As 
elsewhere, most mines were overworked during the last 
few months of the first half year, and a period of re- 
laxation followed; however, no large mine except the 
Vipont, in the northern part of the state, was shut 
down. A gradual lessening of lead-smelter output fol- 
lowed, with both the Murray and Midvale plants shut- 
ting down one furnace out of six. Garfield, on the other 
hand, is now running four copper reverberatories, as 
against three. As 1923 ended, development work was 
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caught up, and increased production from Park City 
and Tintic is expected. Successful leaching of copper 
ore “in place’ has been accomplished by the Ohio Cop- 
per Co. at Lark. 

Idaho—The payment of $5,000,000 in dividends by 
five companies in the Coeur d’Alene shows that lead 
mining thrived. The output was about 120,000 tons, a 
gain of 25 per cent over the previous year’s record. 
The Bunker Hill, Hecla, Federal, and Hercules com- 
panies lead in production and dividends. 

In September, 1923, the Anaconda company entered 
the market for zine concentrate, contracts with the 
Morning, Success, Nabob, and Constitution companies 
having been concluded. A market for zinc, heretofore 
unsalable, is expected to stimulate operations mate- 
rially. Following two fatal mine fires early in the year, 
the Mine Owners’ Association arranged to have a mine 
rescue car stationed permanently at Wallace. 

Of the mines outside the Coeur d’Alene, the Idaho 
Continental is probably the most productive. The 
Talache Mines Co. curtailed operations drastically at 
mid-year. Efforts are being made to revive the Hailey, 
Silver City, and other old districts in central Idaho. 

Colorado—The most favorable development of the 
year is the opening of shoots of rich ore on the bottom 
levels of both the Portland and Cresson gold mines, in 
Cripple Creek. The output for 1923 approximated 
$4,300,000, a substantial increase over that of 1922. 
Cripple Creek looks good. 

A large pumping operation, whereby the Graham 
Park basin, in Leadville, is being drained, is the first 
step in a well-financed project to reopen a group of old 
properties. Claims are made that a successful scheme 
for milling the complex zinc-iron ores of Leadville has 
been developed, and a 75-ton plant is nearing completion. 





New crushing plant at the United Verde 


Another metallurgical development from which much is 
expected is the “sulphating” process for treating zinc 
ore. A plant has been erected at the Durango smelter 
of the A. S. & R. Co. It is said that the process is a 
technical success, although mechanical difficulty has 
arisen. Output in the Telluride district and at the 
Sunnyside mine was maintained throughout 1923. The 
aggregate output for the year showed an increase, 
but few companies outside of Cripple Creek made much 
money. 

Arizona—A catalog of the construction projects un- 
der way in Arizona copper districts shows how company 
officials regard the future. The Magma Copper Co. is 
completing a new smelter which, with auxiliaries, will 
cost $4,000,000; New Cornelia, at Ajo, will soon be 
ready to start a new 5,000-ton flotation plant; United 
Verde has built a $1,000,000 crushing plant; the 
Calumet & Arizona smelter is being remodeled at a cost 






' 
j 
1 
i 










REVIEW NUMBER and YEAR BOOK 


January 19, 1924 


Engineering and Mining Journal-Press 119 


REGIONAL SUMMARIES 


of $500,000; Inspiration is spending $3,500,000 for 
sinking and equipping a new working shaft; Phelps 
Dodge has remodeled and enlarged No. 6 concentrator 
at Morenci; and the Ray mill at Hayden is undergoing 
radical changes. As in Montana, profits for the indus- 
try as a whole are not large on the present market; but 
the best way to cut costs is to provide efficient plants. 
Current production is about 90 per cent of effective 
maximum capacity. 

Particularly at Bisbee and Jerome, the drop in silvex 
was felt by copper producers; Tombstone, an old all- 
silver camp, had a flash of productive life that ended 
with the Pittman purchases. Gold mining in the Oat- 





New Cornelia’s 5,000-ton flotation plant 


man district was active during the year 1923; two small 
mills are about ready to operate. 

New Mexico—The Chino Copper Co. produced stead- 
ily, though at curtailed capacity; the Burro Mountain 
copper mine of the Phelps Dodge Corporation remained 
idle. The Mogollon Mines Co. increased its gold-silver 
output. 

Michigan—The rate of production in comparison to 
pre-war averages is lower in the Copper Country than 
in any other important district, being estimated at 55 
per cent. The limiting factor has been ability to get 
men at the wages that companies feel they can afford 
to pay. Calumet & Hecla Consolidated, as the company 
absorbing the former “subsidiaries” is styled, has made 
a profit by mining rich pillars in the upper workings, 
by accelerating work in the higher-grade Ahmeek 
ground, and by working its “reclamation” plant at maxi- 
mum capacity. But even close selection did not enable 
all the companies to realize a profit. Quincy, Isle 
Royale, and Wolverine will probably show a loss for 
the year. Construction of the Tamarack reclamation 
plant will be finished in the spring of 1924. The arrival 
of a large number of German miners has helped. 

Joplin-Miami—During 1923 about 700,000 tons of 
60 per cent zine concentrate, or 130,000 more than in 
1920, the best previous year, was shipped. Including 
lead, the value was $36,500,000. The maintenance of 
a price that averaged about $40 per ton was accom- 
plished in part by the functioning of a strong pro- 
ducers’ association. As often as surplus stocks of 
concentrate at the mills seemed imminent, 80 per cent 
of the operators took a production holiday. The 
expedient was simple and effective. 

Producers admit that four years will see the ex- 
haustion of the rich deposits in the fields heretofore 
prospected. However, drilling is constantly expanding 
the potential area. During 1923 the Quapaw Mining 
Co. drained and developed a large acreage of Indian 
leases near Quapaw, and several companies have done 
promising drilling near Crestline, Kan. 

South Dakota—The Homestake mine at Lead pro- 
duced virtually all of the gold output of the state— 
$6,319,000. 





Inspiration’s Porphyry shaft buildings 


Southeast Missowri—Lead mining was at the peak 
during all of 1923, the small decrease in production 
being due to the inability of the mills to handle more 
ore. The tonnage increased, but the average grade of 
the heads declined. A radical change is the abandon- 
ment of jigs, so as to secure higher recovery. The 
purchase of the mines and mills of the Federal Lead 
Co. by the St. Joseph Lead Co., for $10,000,000, makes 
it the largest lead-producing company in the world. 
Marked economies of operation will be effected. Inten- 
sive drilling of wildcat acreage is under way. 

Lake Superior Iron Ranges—The base price for Old 
Range Bessemer in 1923 was $6.95, or 50c. above the 
1922 price. Wages were raised 10 per cent at the 
beginning of the season and have not since been cut. 
The shipment of 60,000,000 tons exceeds that of every 
other year but 1918, when 65,000,000 was the total. 
Measures for reducing production costs include chang- 
ing from steam to electric power; increased use of 
mechanical equipment underground; and the use of 
larger electric shovels in surface mining. Much con- 
struction work is in hand, including two new steel- 
concrete ore docks at upper Lake ports. In anticipation 
of the time in the near future when lower-grade ores 
must be worked, research is being conducted to deter- 
mine the best method of beneficiation. 


Eastern States—In the Ducktown copper district both 
the Tennessee Copper and Ducktown companies operated 
at full capacity. Each is operating successfully a new 
flotation plant. At Mascot, Tenn., the American Z. L. & 
S. Co. is mining zine at an increased rate as compared 
with 1922. Mine output of the New Jersey Zinc Co. at 
its Franklin mines in New Jersey continued at full 
capacity throughout the year. 

Alaska-—Increased copper production from the Ken- 
necott and Mother Lode mines and a decline in gold and 
silver production featured mining in Alaska in 1923. 
Placer gold output was interfered with by unusually 
dry weather. The Alaska Juneau continues to make 
a small operating profit on 80c. gold ore. 








Magma smelter at Superior. Ariz. 
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Canada 


Mining Industries Show Continuous Progress 


By Reginald E. Hore 


Consulting Geologist, 404 C. 


OTABLE INCREASE in mining activity occurred 

in Canada in 1923. Precious-metal mining in 

Ontario, which has been attracting much atten- 
tion, will undoubtedly make great strides forward. In 
the Sudbury nickel-copper industry a marked increase 
in production is to be noted, recovery from the period 
of depression being unexpectedly rapid after it had 
once started. In British Columbia a large production 
of lead and zinc at the smelters at Trail and of copper 
at Anyox was recorded. Gold-silver mining in the Port- 
land Canal area made progress. Iron production at 
the Ontario smelters was much larger than in 1922; 
but the amount of Canadian ore used was again small. 
Coal production increased, and interest was renewed in 
the possibility of using coal from western Alberta in 
Ontario. 

GOLD AND SILVER 


The production of gold in Ontario in 1923 will be 
about $21,000,000, or a litthe more than in 1922. The 
gold mines in the early months of 1923 were handi- 
capped by a shortage of power. Two new hydro-electric 
power plants are now supplying the mines, and two 
larger plants are in course of construction. 

The chief producers at Porcupine are the Hollinger, 
Dome and McIntyre, all of which had a good year. 
These three together produce gold worth about $1,500,- 
000 per month, over half of which comes from the 
Hollinger. A small production was made at the Clifton 
mine, and recently an important new producer, Night 
Hawk Peninsular, began milling. The Vipond made 
splendid progress during 1923, and its remodeled mill 
is now in operation. Each of these two properties 
operates a 150-ton plant; and, as they have a consid- 
erable amount of ore developed, they should be steady 
producers from now on. Porcupine is no longer a three- 
mine camp; it has five important producers, and will 
likely have more before another year has passed. 

Five companies at Kirkland Lake produced 
during 1923—the Kirkland Lake Gold, Lake Shore, 
Teck-Hughes, Wright-Hargreaves, and Tough-Oakes- 
Burnside. The Teck-Hughes has been particularly suc- 
cessful, the grade of ore being high even for a district 
where ore carrying over $20 per ton has been mined 
steadily for several years (at the Lake Shore). The 
Tough-Oakes mill has been overhauled and is expected 
to be in operation again soon, good ore having been 
found during 1923. The Teck-Hughes has become the 
largest producer at Kirkland Lake, although it is not 
mining so much as the Wright-Hargreaves, where the 
ore is running about $10 per ton; the Teck-Hughes 
average for 1923 was about $22 per ton. The Lake 
Shore has a considerable amount of such high-grade 
ore, but small milling capacity. 

Development in the Larder Lake area—at the Crown 
Reserve and Associated Goldfields—has been successful. 
The Argonaut mine is now producing, and gold is 
again being recovered at the Croesus, which was idle for 
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several years. The developments in South Lorrain 
at the Keeley and Mining Corporation properties have 
been remarkably successful. 

The Mining Corporation of Canada—through its sub- 
sidiary, the Lorrain Operating Co.—has developed the 
Frontier and Crompton claims. The work has been 
pushed forward rapidly; and, although no special effort 
has been made to secure a large production, the output 
from development work alone is considerable. Impor- 
tant development is now in progress at the 550 level, 
a triple-compartment shaft having been completed re- 
cently to that depth. Up to the end of July, 1923, 
high-grade ore was mined and marketed from these 
properties containing about 1,500,000 oz. silver. In 
addition, several thousand tons of milling ore has accu- 
mulated, the greater part of which came from one small 
stope above the third level. One stretch of ore, 87 
ft. long and 4 to 30 in. thick, averaged 3,000 to 10,000 
oz. of silver per ton. 

The Keeley mine has been in some ways an even more 
striking success, because of the pioneering exploration 
work done there. This property was taken over in 
1919 by English interests, which have explored it under 
recommendations of Dr. J. M. Bell, who obtained an 
option on it in 1913 for the Associated Gold Mines of 
Australia. For some years the results were not 
encouraging. Soon after the work was begun on a large 
scale in 1914 it was curtailed owing to the war. During 
these years, however, the option was renewed, and 
finally the purchase was completed in 1919, the price 
being $110,000. Notable results have been obtained 
during the last two years, and the mine is now being 
operated profitably. The Keeley produced 1,135,179 oz. 
of silver during the first nine months of 1923. 

A third property, being rapidly developed, is that 
of the Lorrain Trout Lake Mines, Ltd. The Mining Cor- 
poration of Canada owns one-third of the shares and 
manages the company. Shaft sinking is in progress 
and promising results are being obtained. Drifting is 
in progress at the 240 level. The mine manager re- 
ports that “the area so far opened up will permit 
profitable extraction of mill-grade ore for the full ver- 
tical distance from the surface.” 

An interesting development in South Lorrain is that 
recently undertaken by the Keeley interests at the 
Maidens and neighboring properties northeast of the 
producing area. This work will test an area that, con- 
sidering the experience at the Keeley, appears to offer 
attractive possibilities. 

In the South Lorrain silver area, the ore deposits 
are in Keewatin volcanic rocks and in Nipissing 
diabase. The diabase intrudes the Keewatin rocks. 
The workings at the producing mines pass from the 
Keewatin into the diabase with depth. The richest 
discoveries at the Mining Corporation properties to 
date are in Keewatin. At the Keeley the richest ore 
has been found in the diabase, and consequently the 
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result of exploration at the deeper levels of the neigh- 
boring properties is anticipated with confidence. Sev- 
eral veins are under development; one of them, the 
Woods, extends in a northerly direction across several 
claims. The oreshoots so far discovered are not so 
long or so regular as some of those at Cobalt; but the 
rich shoots are thick. 

Production continues at Cobalt, but output is steadily 
decreasing. The Mining Corporation has mined nearly 
all its known ore. The Nipissing continues to be the 
largest producer, and, owing to large area, has explora- 
tory work still to be done. O’Brien and Coniagas are 
the other large producers. At the old Colonial prop- 
erty, the Menango company has found ore at 1,000 ft. 
and has shipped. At the Beaver mine, the Coniagas 
company is carrying on exploration work. The Kerr 
Lake company is now confining attention chiefly to 
development of the Goldale property at Porcupine. The 
Crown Reserve company is developing a promising gold 
property at Larder Lake. 

South of Cobalt some prospecting was done during 
1923. An interesting find recently made was a boulder 
2 ft. in diameter, largely of silver; it must have come 
from a vein larger than most of those at Cobalt, but its 
source is unknown. The Mining Corporation has ac- 
quired options on a large block of claims in Sections 15 
and 16 of the Gillies Limit and is sinking a shaft on 
one. This shaft will be continued down until the Kee- 
watin-diabase contact is reached. In Gowganda, the 
Miller Lake-O’Brien and Castle-Trethewey properties 
are being operated. The former has been a producer 
for several years; the latter has recently been equipped 
with a mill. 

In British Columbia the Premier mine was a big 
producer in 1923, and important progress is being 
made on neighboring properties. This district con- 
tinues to be the chief source of precious metals in 
British Columbia. The Premier is to have a new mill 
of several times the capacity of its present one, and 
production will doubtless continue large even after the 
high-grade ore has been mined. Development work on 
the Indian mines property is reported to be progressing 
favorably, and other properties in the vicinity are to 
be developed. 

From the Mayo district, Yukon, several shipments 
have been made, but production figures are not available. 


NICKEL AND COPPER 


At Sudbury all three operating companies, Mond, 
International, and British-America, have had a busy 
year; all are actively engaged in mining and smelting. 
The improved market resulted in a great increase in 
production, and conditions in the Sudbury district are 
rapidly improving after a long slack period that was 
a sore trial to the community as well as to the mine 
operators. The rapid recovery of nickel during 1923 
was a welcome surprise and developed into the out- 
standing feature of the metal-mining industry. 

In British Columbia the new concentrator of the 
Britannia Copper Co. was put in operation early in 
1923. There was also an increased output from the 
Granby smelter at Anyox. 

During 1923 a large amount of lead and zinc was 
produced in British Columbia, almost all at the Trail 
smelter of the Consolidated company. At Galetta, Ont., 
a steady though relatively small production of lead 


was recorded. Asbestos mining in Quebec showed an 
improvement over 1922, owing to a greater demand for 


certain grades. As a result the tonnage mined was 
much larger. 
i 


Cuba 
By C. M. Weld 


Weld & Liddell, Consulting Engineers, 2 Rector St., New York 
HE YEAR 1923 saw little if any new mining activ- 
ity or developments in Cuba, conditions remain- 

ing very much as they were in 1922. The hard-ore 
mines of the Bethlehem Cuban Iron Mines Co. on the 
south coast of Oriente Province produced approxima’ ely 
480,000 tons of iron ore. The larger proportion of this 
came from Daiquiri, Jurugua furnishing a relatively 
small tonnage. Shipments exceeded production by 
about 170,000 tons, stockpiles of previous years being 
drawn upon. No new developments or construction 
work are of record. The Mayari soft-ore mines re- 
mained idle. 

The American Metal Co. continued to operate the 
Matahambre copper mine, in Pinar del Rio Province. 
Estimated total production of copper is 24,445,000 Ib., 
with 97,420 oz. silver, contained in about 16,000 metric 
tons of hand-sorted ore (19 per cent Cu and 1.5 oz. Ag) 
and 32,000 tons of concentrates (25 per cent Cu and 2.0 
oz. Ag). No other copper-mining activity is reported, 
but promising explorations near Guama, on the south 
coast of Oriente, are rumored. 

The gold mines of Holguin remained idle, as also the 
Carlota pyrites mine, in Santa Clara. Interest con- 
tinues in the gold-silver-arsenic-antimony deposit of the 
Isle of Pines, it being reported that thorough metal- 
lurgical investigations are to be undertaken. The Sun 
Development Co. has been active at its Bueycito man- 
ganese mines, in Oriente, producing both chemical and 
metallurgical ore. Some remnants of war manganese 
stockpiles in the Bayamo district have been cleaned up, 
and moderate interest has developed in the Cristo and 
Cauto districts. Total manganese production for the 
year is said to be approximately as follows: Chemical 
ore, 4,000 tons; metallurgical concentrates, 8,700 tons; 
metallurgical crude ore, 9,000 tons; total, 21,700 tons. 

There has been some interest shown in chrome ore, 
small shipments having been made during the year. 

Renewed interest in oil is focused on the Becujal- 
Madruga uplift, which has been defined by very careful 
geological studies. This uplift strikes east-west for 
about 45 miles through the center of Havana Province, 
and shows a great structural dome, called the Becujal 
dome, near its western end. A well is now drilling on 
this dome, situated about 30 km. south of Havana city. 
Latest reports at hand give the depth as about 600 ft., 
with showings of liquid asphalt and oil at 208 and 
370 ft. The Taco-Taco well, situated far to the west in 
Pinar del Rio, and which is believed to have started 
3,000 ft. higher up in the measures, was abandoned. 
The shallow Bacuranao wells (20 km. east of Havana) 
continued to produce about 15 bbl. of oil daily, and a 
small production of naphtha came from the Motembo 
well, in Santa Clara. 

There was no new mining legislation during the year, 
but the Tarafa law is of importance to mining interests, 
in so far as it affects the matter of new railway lines 
and sub-ports. ° 
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Mexico 


General Improvement, but Outlook Is Uncertain 


By W. M. Drury 
General Manager, Mining Department, American Smelting & 
Refining Co., El] Paso, Texas 


in Mexico operated continuously during 1923. 

The prevailing fair prices for silver and lead to 
some extent offset high taxation, adverse legislation, 
and less efficient labor. Almost no prospecting work 
was done; and, except in one or two areas of limited 
extent, little new development was undertaken. The 
inducements have been too small and the difficulties too 
great to attract much capital for new mining enter- 
prise. 

There was no revolutionary activity between Jan. 1 
and Dec. 1 to interfere with the operations of the 
established mines. Railroad service was regular, 
making it possible to move supplies to the mines, and 
mineral products from the mines to the mills, smelters, 
and refineries. Freight rates, however, increased. 
Taxes on the metal output of mines continue to be 
high. The average mine pays as much in taxes as it 
makes in the form of final net profit. 

Several of the states have enacted complicated labor 
laws, with particular reference to hours of work, wages 
to be paid, and indemnities for injury. Some of these 
laws stipulate a division of profits with the employees; 
and the requirements have discouraged capital from 
undertaking the exploitation of new mining properties. 
This is to be regretted. Unless maintained by new 
developments, the mineral industry in Mexico will fall 
from its place in the first rank of the Mexican industries 
to fourth or fifth place. 

Chihuahua—tIn the Ahumada district, a regular out- 
put of good-grade lead-carbonate ore was maintained, 
which was smelted at El Paso. The Santa Eulalia dis- 
trict produced the usual large amount of silver and 
silver-lead ores, almost all of which was smelted at 
Chihuahua. A small output of good-grade silver ore 
was made in the Cusihuiriachic district, where two 
mills are in operation. 

Attention has been directed toward western Chihua- 
hua, but production is small as yet. In the. Naica 
district, some silver-lead ore was produced. The Parral 
district continues to be the most important mining 
center of northern Mexico. Three large cyanide mills 
are operating on silver ores; and three large concen- 
trating mills, on silver-lead-zinc ores. 

Coahuila—The coal mines in the Sabinas district 
have operated continuously. In the Cuatro Cienegas 
district the usual output of silver-lead-carbonate ore 
has been maintained. This is being smelted at Mon- 
terey. At Sierra Mojada, most of the properties have 
shut down or have greatly curtailed production and 
development. 

Durango—In the Mapimi district a normal produc- 
tion was made of silver-lead ores, which are smelted 
principally at Torreon. Work at Velardefia continued 
with a normal output of silver, silver-lead, and copper 
ores, smelted locally. A small quantity of silver ore 


N ie all of the established mining companies 


came from the district surrounding QGuanacevi and 
Tepehuanes. 

Zacatecas—Operations at Fresnillo, where silver ore 
is being treated in a cyanide plant, continue on a large 
scale. In the Sombrerete-La Noria district a small out- 
put of silver and silver-gold ore was recorded, and a 
little silver ore from the vicinity of Zacatecas. In the 
Mazapil and Concepcion del Oro district, the output of 
copper, silver, and silver-lead ore was considerable. 
The copper ore was smelted at Concepcion del Oro; the 
silver and silver-lead ore, at Saltillo and at Monterey. 

Nuevo Léeon—In the Villaldama district there was a 
small production of silver-lead ore. Lead-carbonate ore 
from the surrounding districts is smelted at Monterey. 

San Luis Potosi—Matehuala continues to mine and 
smelt silver and copper ores. Silver and copper ore 
from Charcas is smelted at Aquascalientes. At San 
Pedro, near San Luis Potosi, a small amount of low- 
grade silver ore was mined. 

Sonora—Nacozari and Cananea continued operations 
on a normal scale, and large amounts of silver ore were 
extracted and treated at El Tigre, Tajo, and Pedraz- 
zini. 

Aquascalientes—Silver and silver-copper ores from 
the Asientos-Tepezala district were smelted at Aquas- 
calientes. 

Jalisco—-The cyanide plant in the Hostotpaquillo and 
Etzatlan districts treated a considerable amount of 
silver ore. 

Guanajuato—At Guanajuato the usual output of 
silver-bearing ores was maintained, the larger part of 
which was treated in local mills. 

Hidalgo—The Pachuca district continues as the larg- 
est producer of silver in the world. The ore is treated 
almost entirely in the local cyanide plants. 

Mexico—The cyanide plants at El Oro maintained 
operations at normal capacity. 

Michoacan—-Silver ore was treated in the local con- 
centrating mill at Angangueo. The concentrates are 
smelted at Aquascalientes. 

Production in 1923 in the other mineral districts of 
Mexico was not large. Some of the important districts 
are in the states of Guerrero, Oaxaca, Queretaro, and 
Sinaloa. In Lower California, the usual output of cop- 
per came from the Boleo district. 

The outlook for 1924 is not clear. Much will depend 
upon the completeness with which law and order are 
maintained and the attitude of the several states in 
regard to legislation. Should there be any consider- 
able drop in metal prices, it is probable that many 
mining properties will be forced to suspend operations, 
unless appreciable relief is given to the industry by 
decreases in taxation and by the enactment of more 
favorable legislation. Railroad service will probably 


be good, unless operation is interfered with by political 
activity. 
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South America 


Activity Noted in Nitrate, Copper, and Tin 


By George A. Easley 


Easley & Inslee, 120 Broadway, New York; and La Paz, Bolivia 


1923, the value of the output being about 50 per 
cent over that of 1922, due to the increases in 
production of nitrate, copper, and tin, together with 
advanced prices. The following is an approximate esti- 
mate of metal and mineral output in 1923: Nitrate of 
soda, $91,350,000; copper, $60,000,000; tin, $31,000,000; 
gold, $11,400,000; silver, $10,200,000; platinum, $3,900,- 
000; precious stones, $2,200,000; manganese, $2,000,000 ; 
bismuth, $1,000,000; lead, $775,000; bauxite, $732,000; 
vanadium, $300,000; antimony, $55,000; zinc, $50,000. 
Chile—Copper production in Chile in 1923 constituted 
a record. Anaconda acquired control of the Chile 
Copper. Subsequently, rapid progress was made in 
reorganizing the plant; and the capacity of 225,000,000 
lb. is expected to be realized for 1924. The ferro- 
silicon anode has been replaced by a copper silicon 
anode, which has reduced cost of production. 

Andes Copper, at Potrerillos, operated an 80-ton pilot 
mill, and is ready to start construction of a 20,000-ton 
mill as soon as conditions warrant; 140,000,000 tons 
of 14 per cent ore has been developed and will be 
ready for extraction as soon as the mill is erected. The 
Santiago Mining Co. completed, with excellent results, 
a test, in the Andes Copper mill at Potrerillos, on 
4,000 tons of ore. 

Braden Copper in 1923 produced about 135,000,000 
lb—a record—compared with 94,000,000 lb. in 1922. 
Plans have been approved to increase the plant output to 
180,000,000 lb. and construction is planned for the 
near future. During 1923 a blast furnace was built 
at Caletones, and a 20-box Minerals Separation unit 
was added to the flotation equipment. Two sections of 
the crushing plant were changed to obtain a minus 
3-in. product. 

The Bethlehem Steel Co. shipped a large quantity 
of iron ore. The Cia. Sud-Americano de Explosivos 
put in operation its powder factory, at Calama, in 
November. The capacity is 6,000,000 lb., per annum. 

The outstanding feature of 1923 in the nitrate fields 
was the extensive reopening of oficinas. By the end of 
1928, eighty-one were in operation, as against fifty-four 
at the beginning of the year. Production aggregated 
approximately 2,000,000 metric tons, about equal 
to the average annual production for the ten years 
before the war, and only about 20 per cent less than war- 
time production. More oficinas would have been 
in operation had there been sufficient labor; and those in 
operation could not get enough workers to operate at 
capacity. The second important feature of 1923 was 
the extension of the life of the Nitrate Producers’ Asso- 
ciation, and its growth in power. At the end of the 
year all the companies except the American had joined. 
In May the prices were set for the next season at a 
net advance of 4d. per metric quintal, to cover the cost 
of using the smaller bag required by law. The out- 
standing feature in technology, from information 
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supplied by Guggenheim Brothers, was the announce- 
ment that the semi-commercial plant at Oficina Cecelia 
has fulfilled all expectations; and, having treated ap- 
proximately 5,000 tons of caliche, would be closed 
pending completion of arrangements for introducing 
the new process on a commercial scale. 

Bolivia—In Bolivia, mining has been active in the 
operation and development of tin. In 1923, 50,000 tons 
of 65 per cent tin concentrates was produced, the 
largest annual production, and about 30 per cent of the 
world’s production. Development is expected to increase 
production, during the next two years, 10 to 20 per 
cent. 

At the mines of Simon Patifio y Cia., development in 
1923 was as usual, and a plant for the extraction of 
bismuth from tin concentrate was completed. The com- 
pany is producing eight tons of 99 per cent bismuth 
per month. 

Cia. Estanifera el Salvador, organized with a capital 
of £550,000, expects to finish constructing a 500-ton 
mill by June, 1924. Caracoles Tin Co., a subsidiary 
of Guggenheim Brothers, is erecting a 200-ton mill, a 
5-mile rope tramway, and is enlarging the hydro-electric 
plants. Construction will be completed in 1924. The 
new mill of the Cia. Minera y Agricola de Oploca is 
nearly completed and monthly production of tin con- 
centrates will be increased from 180 to 270 tons. 

Empresa Estafio de Araca is increasing mill capacity 
40 per cent. A 100-ton mill is also being erected to 
treat the Araca tailings. 

Cia. Aramayo de Minas completed its mill at 
Telamayu for the concentration of tin ore and lixivia- 
tion of silver ore. A large amount of high-grade ore was 
developed during 1923. Cia. Carolina de Caracoles was 
organized with a capital of £225,000 and acquired the 
Bajaderia tin properties from D. G. Bricker, who 
had completed the construction of a mill early in 1923. 
The Negro Pabellon tin properties have been bought by 
a member of the firm of Penny & Duncan. Machinery 
has been ordered for development work. The favorable 
price for tin has started development work on numerous 
other small tin properties and prospects in the republic. 

Bolivian copper mines had a hard year, due to the low 
price for copper and the advance in Bolivian exchange 
caused by the loan made to Bolivia by New York 
bankers. The rise in exchange had an adverse influ- 
ence on mining in general. 

Peru—The Northern Peru Mining & Smelting Co., a 
subsidiary of the A. S. & R., continued development and 
construction in the Salpo-Quiruvilea district in 1928. 
In connection with operations at Salpo and Millu- 
achaqui, a 100-ton concentrating and cyaniding plant 
has been constructed; a rope tram from Milluachaqui 
to the mill at Samme is nearly completed. About 1,000 
hydro-electric horse power has been added. Shipments 
of silver-gold ore were made in 1923 to Selby. The 
work at Quiruvileca has been confined to development. 
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Cerro de Pasco carried on the usual mine develop- 
ment in 1923. The new Oroya smelter, which operated 
throughout 1923, was highly successful, as to capacity 
and efficiency. Experimental work is being continued 
on the treatment of the immense quantity of 8- to 18-o0z. 
silver ore owned by the company. The Vanadium Cor- 
poration resumed operations in October of 1923. 

Ecuador—The South American Development Co. 
produces almost all the gold and silver exported from 
Ecuador. During 1923 the company produced about 
50,000 oz. gold and 80,000 oz. silver. 

The company has reached the 900 level with develop- 
ment and is prospecting several old Spanish mines in 
the vicinity. 

Colombia—The South American Gold & Platinum 
Co. is constructing a 1,500-kw. hydro-electric plant 


and 30-mile transmission line, to supply power to the 
dredges. Increased production at a reduced cost is 
anticipated. 

The Oroville Dredging Co. has completed a wagon 
road to its property. Several small operators are con- 
tinuing as in past years. 

Brazil—Brazil exported to the United States about 
190,000 tons of manganese ore in 1923, as against 
300,000 tons in 1922. I understand that the decline 
is due to transportation difficulties; early in 1923 the 
Lrazil'an railroads used for transporting the ore were 
damaged by heavy rains, and they have not been 
repaired. Mining of gold, diamonds, and mica has con- 
tinued at a normal rate. 

Guianas—Exportation of bauxite was resumed in 
March of 1923; the industry is increasing in activity. 


———]$ 


Western Europe 
By W. A. Doman 


London Correspondent, Engineering and Mining Journal-Press 
111 Queen Victoria St., London, E. C. 4, England 
URING the latter months of 1923 a company was 
formed in London, the Southern European Metals 
Corporation, with a nominal capital of £150,000, to 
deal, inter alia, with mineral deposits of Southern 
Europe. This indicates an awakening of interest in 
the mining industry on the Continent. 

Mainly owing to the activities of the Northern 
Exploration Co., Spitzbergen figured more prominently 
in the public eye in 1923 than in 1922. In some in- 
stances disappointment has resulted; in others, progress 
has been made. Perhaps the main feature of the year’s 
work was the discovery of nickel, the locality and extent 
of which are being kept secret.. The mining regulations 
at Spitzbergen have received the assent of nine powers. 

The European copper and sulphur companies—Rio 
Tinto, Tharsis, Mason & Barry, Huelva, and Esperanza 
—have continued to operate steadily, with nothing 
sensational to record. The chief item of moment has 
been the arrangement made for marketing pyrites. 
Originally as sellers the companies named were, of 
course, competitors; by the new scheme they avoid com- 
petition and receive a better price for their product. 
The Tharsis company has enlarged its shipping pier; 
and costs of supplies, except coal, are falling. The 
Esperanza Copper & Sulphur Co. has absorbed the 
Seville Sulphur & Copper Co. The plant is being mod- 
ernized. The Rio Tinto Co. has acquired land on the 
south side of the River Tees, and a new plant is to be 
erected for the production of copper and byproducts. 

To insure the full run of its smelters, the Penarroya 
company has had to augment the production of its 
Spanish and African mines by the purchase of ore on 
the market, so that it has only benefited to a small 
extent from the rise in the price of lead. Germany is 
a large consumer of the metal, and by the depreciation 
of the mark has been able to buy Spanish minerals at a 
price that the Penarroya company would consider pro- 
hibitive. 

Lack of demand for tin and lead, and low prices 
for both, have had an unfavorable influence on the 
base-metal industry of Great Britain. Cornwall has 
suffered severely. During the last four months of 1923 
the revival in tin improved the Duchy’s fortunes; and, 


by government assistance, properties are being re- 
opened and activity is becoming general. The Dolcoath, 
East Pool, Tincroft, Geevor, and Tehidy Minerals com- 
panies are “looking up.” Tin was quoted early in 
January, 1923, at £184 per ton; at the end of December 
it was £233} per ton. 

Lead companies have not made much progress. The 
Weardale Lead Co. (Durham) has acquired the lease 
of the Allendale lead mines, and satisfactory production 
is expected. Leadhills (Scotland) is still operating, 
but no fresh discoveries have been made, and ore 
reserves are approaching exhaustion. The small mines 
in Cumberland and Westmoreland are marking time. 





Near East 
By Djevad Eyoub 


Mining Engineer, 417 Eighth St., Brooklyn, N. Y. 
XPLOITATION of the mineral deposits in Turkey 
in 1923 included work at the Balia mines (argenti- 

ferous lead); at Sultan-Tchair (pandermite); at the 
Arghana mines (copper); at Heraclea (coal); at Eski- 
Shehir (meerschaum) ; and the production on the south- 
west coast of Asia Minor of emery and chromite, two 
commodities in which Turkey has almost a monopoly of 
the world markets. 

Development of the Chester concession was delayed 
because of the difficulty of financing the enterprise in 
America. The Ottoman-American Co., which acquired 
the rights of exploitation from Admiral Chester, to 
whom the concession was originally granted, is re- 
ported to have issued 10,000 shares of stock of $100 
par value. The material for construction is being 
shipped. 

In discussing economic possibilities, it is well to bear 
in mind that, during the last ten years, Turkey, unlike 
so many other European countries, has resorted only to 
internal loans; and, what is more, has not increased 
its paper currency since the termination of the 
World War. 

The Persian oil fields are producing 65,000 bbl. per 
day, as compared with 40,000 bbl. last year. There is 
now a complete refinery at Abadan, on Shat-el-Arab, 
with a capacity of 55,000 bbl. per day. The excess 
crude is shipped to South Wales and Scotland. Further 
development is in progress at Ishtim Island, on the 
Persian Gulf. 
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Australasia 


1923 a Year of Moderate Success 


By Peter G. Tait 


Melbourne Correspondent, Engineering and Mining Journal-Press 
90 William St., Melbourne, Australia 


Australia continues, but it is gratifying to note 
that the state government is keenly alive to the 
importance of encouraging the industry. The arbitra- 
tion court, as the result of an appeal by the mining 
companies, gave an award in November, 1923, reducing 
the basic wage by ls. 6d. per shift, bringing it back to 
13s. 6d. per day. This rate applies to the Kalgoorlie 
field; in other districts increases are allowed according 
to the cost of living. Another important measure of 
relief has been granted by the government in connec- 
tion with the supply of water. Hitherto the price has 
been 7s. per thousand gallons; this has been reduced 
to 3s. No new find of any importance has been re- 
ported in Western Australia recently, but several pros- 
pecting parties have been subsidized by the government. 
Among the encouraging features to be noted is the re- 
opening of the Sons of Gwalia. The property is owned 
by a London company; and, since the surface plant was 
destroyed by fire three years ago, no ore has been 
raised, operations being confined to the treatment of 
the tailing. The property is now re-equipped, however, 
with a 25-stamp battery and treatment plant. Work 
was started recently. There are also good prospects 
that the Gwalia Consolidated mine at Wiluna, Lake 
Way district, formerly owned by a London company, 
may be reopened. The disability under which this 
mine labors has been lack of adequate transportation 
facilities. Large low-grade bodies of ore are believed 
to exist below the 100-ft. level, and diamond-drill ex- 
ploration is now under way. If the government is satis- 
fied with results it is prepared to construct a railway, 
provided London interests produce tangible evidence that 
£300,000 will be raised for development. The proposed 
railway will connect either with Meekatharra (about 
120 miles) or with the Leonora terminus of the line 
from Kalgoorlie (about 180 miles). 
Silver-Lead—Broken Hill Proprietary is resuming 
underground operations, and arrangements are being 
made whereby that company will treat the output from 
Block 14. The North Broken Hill has purchased the 
British mine and plant recently taken over by the 
British-Australian company. The Sulphide Corpora- 
tion recently acquired the Junction Mine. The prices 
ruling for lead have helped the Broken Hill producers, 
the mines on the west coast of Tasmania and the 
Queensland producers in the neighborhood of Chillagoe. 
Zinc—The Electrolytic Zinc company at Risdon, Tas- 
mania, is now producing 120 tons per day. The British 
Board of Trade has contracted to purchase the output 
at a premium over and above the average and official 
price for spelter and a guaranteed minimum. The 
company’s enterprise has also led to development in the 
production of sulphuric acid, roasting plants having 
been erected at Port Pirie, Wallaroo and Cockle Creek. 
Negotiations are proceeding for the erection of a plant 


[= DECLINE in the gold output of Western 


at Melbourne. The company is also erecting a roasting, 
acid and superphosphate plant at Risdon. 

Copper—Copper mining is at a low ebb. During the 
financial year 1922-23, however, the Mount Lyell com- 
pany, in Tasmania, earned satisfactory profits. The 
basic wage for laborers at Mount Lyell has been in- 
creased, as from Nov. 1, by arbitration court award, to 
74s. 5d. per week, with, of course, a margin for skill, 
as it is termed. The company has stated officially that 
with copper at £63 per ton, no profit can be earned. 

Tin—Mount Bischoff, Tasmania, is embarking on a 
development policy in order to maintain output; alluvial 
companies, such as the Briseis and Pioneer, continue 
operations. The recent increase in the price of tin 
encouraged the resumption of work at Stannary Hills 
and Herberton, in Queensland. The new mines on the 
Ewan field, in the same state, are also making satis- 
factory progress. 

Oil—-Prospecting for oil continues. The Lander Cor- 
poration, at Oralla, in Queensland, has imported a 
modern drilling plant. The Mersey Valley Co., in Tas- 
mania, has selected another site. In the same district 
a second company is mining oil shale and experimenting 
with a new retort. This company has a small refinery 
on the mainland near Melbourne. The principal devel- 
opment in the oil industry is the erection of a refinery 
near Melbourne by Commonwealth Oil Refineries. 
Crude oil will be brought from Persia, the refinery 
products being marketed locally. Broken Hill Pro- 
prietary is producing 25,000 gal. of benzol weekly. 

Iron and Steel—The Newcastle works of Broken 
Hill Proprietary are in full operation, as also are the 
works of the Hoskins Iron & Steel Co. at Lithgow. The 
latter company has acquired important deposits of ore 
in Tasmania, which it proposes to develop in connec- 
tion with new works to be erected at Port Kembla, 
N.S. W. There is talk that an American syndicate 
1s to erect steel works at Port Stephens, north of 
Newcastle; Henry Ford’s name has been associated 
with the scheme. It is understood that concessions 
have been approved by the government to encourage the 
promoters. 

Arsenic—Several mines are being worked for arsenic, 
principally in Queensland and New South Wales. In 
Queensland the government has its own mines and 
works, the product being used almost entirely for the 
destruction of prickly pear. During 1923 large ship- 
ments of Australian arsenic were made to the United 
States. 

Rare Metals—The only molybdenite mine working is 
the Standard, at Everton, Victoria. Last year a con- 
tract was made for the sale of 120 tons of concentrate 
at 30s. per unit; it is unfortunate that the company 
cannot benefit from the present price of about £3 per 
unit. The Radium & Rare Earths Co. is reopening 
mines at Mount Paynter and Olary, in South Australia. 
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Transvaal and Rhodesia 


General Conditions Show Stability and Progress 


Editorial Summary 


sequence of a shortage of labor, conditions on the 

Witwatersrand were satisfactory throughout 
1923. The district maintained and consolidated its po- 
sition as the premier gold-producing area of the world. 
Although pessimism alternated with optimism as to 
the life of the deposits, the final accounting was of a 
hopeful nature. In some quarters it has been main- 
tained that the Witwatersrand has a life of no more 
than ten years; but Sir Robert Kotzé, an experienced 
authority, estimates that whereas 40 mines are now 
crushing annually about 25,750,000 tons for a yield 
valued at £37,000,000, the figures for 1927 may be ex- 
pected to be: 24 mines, 20,000,000 tons, and £31,000,000; 
and for 1932, 21 mines, 19,000,000 tons, and £29,000,000. 

Significant progress was made in 1923 in raising the 
efficiency of operations. The color bar, which has 
caused so much trouble and has prevented competition 
between two types of laborers, was declared illegal by 
the Supreme Court. Costs were reduced materially. 
As an example, Van Ryn reported costs of 19s. 10d. 
per ton for the financial year 1922-23, compared with 
26s. 2d. for the previous period. The appreciation in the 
price of gold, in terms of paper currency, has also 
affected the net economic result, and marked increase 
in profits was noted in several instances. 

Voluntary combinations are becoming more common. 
That of the Langlaate Estates and the Consolidated 
Langlaate, consummated in 1923, should benefit both 
companies. 

In technology, the metallurgists of the Witwaters- 
rand have not been content to rest on their laurels. 
Attention has been focused on the possibility of sim- 
plifying treatment by restricting the use of mercury 
in the preliminary impoverishment of the ore before 
cyanidation is begun. The Journal of the Chemical, 
Metallurgical and Mining Society has maintained its 
high standard of excellence as a medium for the re- 
cording of research and the publication of discussion 
on new views and modifications in practice on pertinent 
phases of operation, underground and on the surface. 

The operation of the New State Areas plant, one of 
the few to adopt the all-sliming process and to dispense 
with amalgamation, has been watched with interest. 
Early reports, however, indicated that the results had 
not come up to expectations, and a debenture issue of 
£500,000 was reported in 1923. The plant started oper- 
ations on May 1. Springs Mines, Ltd., reports success- 
ful operation by the all-sliming process. 

Rhodesia.—On Oct. 1, Rhodesia became a self-govern- 
ing colony, having avoided, by self-determination, entry 
into the Union of South Africa. Northern Rhodesia 
remains under the Chartered Company for an additional 
six months, after which it will also become a colony. 
These changes are unlikely to affect the progress in 
the mining industries. To facilitate transport to the 
coast, a railroad has been proposed between Bulawayo 
or Victoria Falls and Walfish Bay, in the territory 


| "sequen FOR A TEMPORARY SETBACK in con- 


formerly known as German Southwest Africa. This 
will avoid the disadvantages arising from the use of 
Beira, in Portuguese territory. 

Encouraging reports mark progress in the mining 
industries in 1923 in Rhodesia. Satisfactory under- 
ground developments occurred at the Globe & Phoenix 
and the Cam & Motor; and, although the ore at the 
latter property is exceedingly refractory, the outlook 
for increased yield of gold is good. Rhodesia Broken 
Hill, producing lead and zinc and vanadium, plans an 
expansion of operations. 


Transvaal Gold Output 1918-23, in Fine Ounces 


1918 1919 1920 1921 1922 1923 

January.......... 714,183 676,059 670,503 651,593 | 764,469 
February ........ 659,759 636,728 625,330 558,137; 639,728 704,970 
March........... 696,281 712,379 707,036 671,123 761,586 
MED 66 sce ois s ais 717,099 694,944 686,979 681,382 511,338 643,651 

ay 741,217 724,995 699,041 687,776 629,786 786,564 
June 727,696 702,379 715,957 678,490 675,697 755,309 
July -. eee. 736,199 725,497 736,099 689,555 730,635 754,306 
DAME 6 os ose-5s . 740,210 706,669 702,083 711,526 752,490 769,371 
September 708,206 698,558 682,173 691,026 747,089 739,504 
October..... .. 679,764 723,722 662,472 707,000 778,159 793,504 
November........ 658,701 677,970 633,737 704,236 764,476 780,639 
December 641,245 650,191 632,215 681,847 790,712 778,849 





India and the Far East 


Editorial Summary 


UTPUT of gold from India in the first eleven months 

of 1923 aggregated 349,159 oz., against 387,499 oz. 
for the whole of 1922. This comes almost entirely 
from five producers; and although there is_ evi- 
dence of a decline in yield, recent appreciations in the 
price of gold, in terms of paper currency, have benefited 
the mines. Conditions are continuing satisfactory with 
the Champion Reef, Ooregum Gold, and Nundydroog 
companies, but developments at the Mysore have not 
been encouraging. 

The Cordoba Copper Co., which sold out its holdings 
in Spain in 1919, is now operating a copper deposit in 
Chota Nagpur; developments have been satisfactory 
and a treatment plant is planned. The Burma Corpora- 
tion declared its first dividend in 1923—4 annas per 
share of 10 rupees—and the future of this great prop- 
erty is looked forward to with greater confidence than 
at any other previous period in its history. 

Tin mining in the Federated Malay States is in a 
healthy condition, encouraged by the recent apprecia- 
tion in price of the product. Output per month in 1923 
was steady, and the total for the year will probably 
show an increase over the output for 1922, which was 
estimated at 35,288 long tons. 

Japan suffered keenly from the earthquake and fire, 
not only in its local effects but on business and develop- 
ment in general. Several cloudbursts in July and 
August of 1923 did an immense amount of damage in 
Korea, especially on the Suan concession of the Seoul 
Mining Co. The floods, however, did good as well as 
harm; for rock exposures resulted that would have ne- 


cessitated vears of patient prospecting and develop- 
ment work. 
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Belgian Congo 
By Sydney H. Ball 


Rogers, Mayer & Ball, 42 Broadway, New York 


HE BELGIAN CONGO in 1923 produced about 

57,000 metric tons of copper; 525,000 carats of 
diamonds (with Angola); gold valued at about 
$2,000,000, the greater portion of the world’s uranium- 
radium ore, and about 1,300 tons of tin concentrates. 
The colony holds first place as a uranium-radium pro- 
ducer, second place as a diamond producer, and third 
place as a copper producer. 

The Union Miniére du Haut Katanga in 1923 pro- 
duced about 57,000 metric tons of copper, as compared 
to 43,362 tons in 1922. The Star of the Congo, 
Kambove, Likasi, and Luishia copper mines are being 
operated, and limestone flux is quarried at Kakontwe 
and iron ore at Kasumbalesa. The Star of the Congo 
mine has supposedly been exhausted three times, but in 
1922 large reserves of rich ore were found in an exten- 
sion. Mining is largely by steam shovel. 

One section of the concentrating mill at Panda has a 
capacity of 4,000 tons of ore per day. The tailings are 
impounded for future leaching and the concentrates are 
shipped by rail to the smelter at Lumbumbashi, where 
seven water-jacket blast furnaces smelt ore and concen- 
trates. A reverberatory furnace to treat 200 to 300 
tons of ore per day is under construction. The experi- 
mental leaching plant during the first five months of 
1923 produced 411 metric tons of electro-cathodes. 
The success of this pilot plant has been such that plans 
are being made for a large plant. 

The copper is sent to Europe via Beira, but in 1923 
some went out by Dar-es-Salaam, the cost being slightly 
less. About one-half of the black copper produced is 
shipped to America for refining and the rest is treated 
in Europe, but the Société Générale Métallurgique de 
Hoboken (in which the Union Miniére is interested) is 
erecting an electrolytic refinery near Antwerp. 

The company’s productions should increase in 1924 by 
about 10,000 long tons of copper. Some of the copper 
ores contain cobalt, and these are to be treated in an 
electric furnace in Katanga. The alloy will be refined 
in Belgium. 

The radium plant at Oolen (owned by the Société 
Générale Métallurgique de Hoboken), using Katanga 
ores, produced 8 gm. of radium bromide in 1922. This 
the Union Miniére placed at the disposal of Belgian 
universities and hospitals. 

The Congo tin mines in the Katanga, now worked by 
the Union Miniére and the Géomines, are placers. The 
Simkat is developing its deposits. The Union Miniere’s 
mine, Busanga, produces about 70 tons of concentrates 
per month, and the two Géomines placers, Kikondja and 
Manono, about 50 tons. The 1923 production was 
presumably about 1,300 tons of high-grade concentrates, 
formerly sold on the English market. The Société 
Générale Métallurgique de Hoboken has now completed 
a tin smelter, in Belgium. 

The improved diamond market permitted the Société 
Internationale Forestiére et Miniére du Congo (or 
Forminiére) and its associated companies, operating 
in the Kasai basin, to increase production in 1923. The 
Forminiére in 1923 produced about 250,000 carats, 
compared with 190,000 carats in 1922. The Beceka 


produced between 100,000 and 150,000 carats, the Kasai 
Mining Co. about 30,000 carats, and the Luebo company 
about 13,000 carats. The Diamang company produced 
over 100,000 carats. The 1923 production of the Kasai 
basin was, therefore, about 525,000 carats, compared 
with 348,000 carats in 1922. The construction of a 
railroad was begun in 1923. 

In the northeastern part of the colony, the Régie 
des Mines de Kilo-Moto continued to operate the state 
gold placers at Kilo and Moto. The production for 
1923 was probably about 3,000 kilos (96,350 oz.) gold. 
During the year, transport was improved and much 
development was done. Most of the gravel is sluiced, 
but at Kilo a small dredge is being operated. The ton- 
nage of vein quartz treated will be increased when the 
1,500-hp. hydro-electric power plant on the Shari River 
(Kilo) is completed. The reefs contain from $8.40 to 
$12 gold. The Sengueli placer, owned by the Kasai Co., 
produced about 40 kilos of gold. The number of com- 
panies holding large mineral concessions in the Belgian 
Congo increased notably in 1923. 





Central America 
Editorial Summary 


INING ACTIVITY throughout Central America in 
1923 continued normal, the industry being undis- 
turbed by political disorders or other interference com- 
mon to some other Latin American countries. The 
principal producer in Honduras, the New York & 
Honduras Rosario Mining Co., operated steadily 
throughout the year. Progress has been made in tech- 
nology of gold-silver ore treatment at the company’s 
treatment plant, especially in connection with economies 
resulting from the deoxidation of the solutions before 
precipitation; and the mine is in excellent condition. 
Other important past producers in Central America 
include the Abangarez Gold Fields of Costa Rica, and 
the La Luz and Los Angeles Mining Co., operating in 
Nicaragua. The Eden Mining Co., operating at Blue- 
fields, Nicaragua, suspended operations in 1921. 
Further development of mining in Central America is 
hampered by lack of transportation. 
sastinicslaiaa sca son 
Russia and Siberia 
Editorial Summary 
ONTINUED STAGNATION marks the condition 
yof the mining industries in Russia and Siberia. 
Negotiations with the Soviet authorities, on the part 
of the leading mining companies, the Russo-Asiatic in 
particular, which are backed largely by British and 
French capital, have fallen through; and there is a 
tendency in London toward a combination of front in 
attempting to obtain a recognition from those in power 
in Russia as to the illegality of seizures and the justice 
of compensation. A small amount of platinum appears 
to be passing into near-by countries, and this would 
indicate that production is not entirely at a standstill. 
From letters received from mining towns in Russia 
—lJetters that have escaped the rigid censorship that 
exists—it appears that the people are by no means 
anxious that foreign companies should resume opera- 
tions under the present régime. 
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The Labor Situation 


Marked Improvement During 1923 


By Arthur B. Parsons 


Assistant Editor 


F AN ACTIVE MAN earries his arm in a sling for 
a year, he cannot take it out and expect it to func- 
tion normally at once. Time and exercise are 
required to rebuild the muscular tissue and restore 
adequate circulation of the blood. The process is likely 
to be slow, but with proper treatment the arm should be 
restored to its original strength and vigor. Early 


age miner of today is inferior to the miner of 1914; 
but little is to be gained by harking back to the days 
“before the war.” It seems safe to say that the arm 
that was in a sling is now as strong and supple as it 
was in 1920 at least. 

The increase of wages in March was made necessary, 
in some measure, by the stimulation of copper mining 


Daily Wage Scales in Various Mining Districts 


Each Scale Represents the Wages Paid by One or More Companies 


-—— Surface Laborers 


War 
Jan. 1,  Maxi- July 1, Dee. 1, Jan. I, 
State District 1914 mum 1923 1923 1914 
Arizona Globe-Miami.. $2.00 $3.90 $3.03 $2.75 $3::95 
Oatman (a) 5.50 5.00 5.00 (a) 
California...... Randsburg...... (a) 5.50 4.50 4.50 (a) 
Plumas County.. 3.50 4.25 4.25 4.25 4.00 
Mother Lode.... (b) (b) 3.50 3.50 3.00 
Colorado Ouray... ae 3.00 4.00 4.00 4.00 4.00 
Idaho Coeur d’ Alene... 3.00 5.25 4.75 4.75 3.50 
Michigan. ... Copper Country. 1.95 3.70 3.00 3.00 2-93 
Minnesota..... Mesabi Range... (b) 5.33 4.20 4.20 (b) 
Montana...... Butte.... gr 3.00 5.25 4.75 4.25 3.50 
Nevada. ....... Tonopah.... 4.00 5.50 5.00 5.00 4.50 
Oklahoma Picher.... ; (a) 3.75 3.50 3.50 (a) 
Oregon... . Cornucopia 3.00 3.62 4.00 4.00 3.50 
So. Dakota...... Lead...... 2.50 3.35 3.50 3.50 3.50 
Tennessee. .. Copperhill. . . 1.50 3.48 2.96 2.96 2.00 
Mascot. ; 1.50 3.00 2.50 2.50 2:43 
SRR cht ROME. ows oe 3.00 4.25 3.50 3.50 $:25 
Ontario.. .. Poreupine.... 2.50 4.24 3.76 3.76 3.50 
Dun’s Commodity Index (c).......00.0-...00 we eee oe isc, S2@233 


(a) Company not operating. 


in 1921 copper mining was put in a sling; thousands 
of employees ceased to work; whole communities were 
broken up; the industry atrophied. In April, 1922, 
work was resumed; but in January, 1923, after nine 
months of exercise, the member was still functioning 
badly on account of the shortage of competent miners. 
It was known that many had gone to the cities, where 
they had found work on construction jobs and where 
their families were better off in many ways. A year 
ago many managers doubted whether an appreciable 
proportion of these men would come back; they were 
wondering how other men could be obtained to fill the 
ranks. Other explanations of the shortage of labor 
were offered, but always with the conclusion that the 
remobilization of forces would be extremely difficult. 
Today, however, there are plenty of men, except in 
isolated instances. It is true that the application of a 
potent liniment in the way of a wage increase last 
March had a salutary effect, but the recent action of 
the copper companies in cutting wages in November 
is reliable evidence that the situation is altered. The 
theory that some fundamental change in the mental 
attitude of the average miner, or the worker who is a 
potential miner, has made the whole mine-labor problem 
more difficult, seems to be groundless in view of the 
developments during 1923. As compared with 1914, 
wages show, on the average, no greater proportional 
increase than the cost of living, although the money 
spent to provide better working and living conditions 
must also be considered. Some contend that the aver- 


(c) Indicates the comparative cost of living. 


——_——__——— _ Underground Miners —-———————-— 

lar Per Cent on Average Earning 
Maxi- Jan. 1, Jan. 1, July 1, Dee. 1, Bonus or of Bonus’ and 
mum 1922 1923 1923 1923 Contract Contract Miners 
$6.15 $4.50 $4.95 $5.45 $4.95 20 $6.33 
6.00 5.00 5.00 5.50 5.50 None eu 
6.25 6.25 6.25 6.25 6.25 None Cea! 
5.50 5.00 5.00 529 Le 5 7.00 
4.00 4.25 4.25 4.50 4.50 None i 
§.25 4.50 4.50 5.00 5.00 90 7.50 
o> 4.75 5.00 5.50 5.50 (b) oh 
5.50 3:45 3.65 4.25 4.25 (b) ‘ 
6.32 3.50 4.00 4.44 4.44 50 7.00 
ee bs 4.25 4.75 5.25 4.75 60 6.75 
6.00 5 5.75 5.25 Sao None ; 
4.50 3.75 4.00 4.00 4.00 None ; 
5.50 3.50 4.50 5.00 5.00 10 8.00 
5.00 4.50 4.50 4.50 4.50 25 6.25 
4.32 3.28 3.52 3.76 3.76 20 5.32 
4.64 3.06 *.06 3.45 3.45 21 4.45 
52> 4.25 4.75 4.75 4.75 (b) Bet 
5.28 5.28 4.80 4.80 4.80 (b) 

(d) 230.53 164.44 185.63 188.71 190.92 
(d) Nov., 1918. 


that accompanied the marked improvement in the metal 
market. Likewise the seasonal drift of miners into 
outdoor industries in the spring played a part. Various 
factors contributed to the easing of the situation in 
the latter months of the year, such as the gradual 
curtailment that followed the completion of the Pittman 
Act purchases, the lessened activity in copper mining, 
and the reversal of the flow of “winter” miners back 
to the stopes. 

Prohibition appears to have a good effect on mine 
workers. Confirmatory testimony on this point comes 
from a prominent mine manager. He says that the 
mining companies, the business men, and the workers 
themselves are better off than ever before in his dis- 
trict; and that illicit traffic in liquor is not of important 
volume, Experience elsewhere may be less conclusive, 
but few managers advocate the slackening of enforce- 
ment to improve labor conditions. More lenient 
immigration laws might increase the entry of the type 
of alien that makes a good miner, but mine employers 
are not counting much on any immediate change in the 
law. The Michigan copper companies have “imported” 
a good many Germans, who have,proved satisfactory. 

The year 1923 was marked by further endeavor on 
the part of employers to improve working and living 
conditions. Measures for the health and safety of the 
man on the job are important; but perhaps more impor- 
tant is the effort to improve the industrial towns. More 
and.better houses at reasonable rentals are provided; 
the aim is for a better community atmosphere. 
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CURRENT PROBLEMS 


Mining Legislation 
By Paul Wooton 


Washington Correspondent, Engineering and Mining Journal-Press 
HE MINING INDUSTRY is asserting itself in 
Washington as never before. There is an increas- 

ing tendency for the West and the South to join in 

securing recognition for the more undeveloped parts 
of the country. 

Before much of 1924 has passed into history, atten- 
tion will have been drawn to the systematic effort 
being launched to secure greater recognition from the 
Federal Government for the mining industry. 
Informal overtures already have been made to leaders 
in the South. They are favorable to the plan, not only 
because they wish to encourage a coalition with the 
West, but because mining has become an important 
industry in the South. 

The President has recommended the strengthening 
of the Bureau of Mines. Legislative steps to that end 
are being formulated and soon will be before Congress 
for discussion. The prospect of success in that 
endeavor will be enhanced if the Bureau is transferred 
to the Department of Commerce, where a major divi- 
sion dealing with mining matters may be set up. Some 
of those who believe a Department of Mines is unob- 
tainable at this time are urging that an Assistant 
Secretary of Commerce be created, who would have 
direct charge of matters pertaining to mines. This 
may carry with it the amendment of the title of the 
department so as to read “Department of Commerce 
and Mines.” 

Much interest in Washington this year will center 
on copper. The withdrawal from the Export Associa- 
tion of some of its most powerful members and a 
general disposition on the part of the copper producers 
to work independently indicates that there will be 
keen competition, particularly because the development 
comes at a time when the world’s capacity to absorb 
copper is low and when South America and Africa are 
producing large amounts of low-price copper. 

Specialists in Washington point to the happy state of 
affairs which exists in the lead industry, largely 
because facts are at the disposal of the producers of 
that metal and because of the systematic steps taken 
to bring about stability by broadening the market. 

The question of adequate statistics is one of the 
principal points involved in the coal legislation being 
brought out by Senator Oddie. It seems apparent that 
the public has not made up its mind that the coal 
industry should be put upon a _ public-utility basis. 
There is a feeling, however, that the Federal Gov- 
ernment should keep its finger constantly on the pulse 
of the coal industry; that it should be furnished with 
more facts, so that action may be recommended when 
an emergency threatens. The production of minerals 
is dependent to a large extent on statistics; mining 
men are supporting Secretary Hoover in his fight to 
“have enough daylight to do business intelligently.” 

In all probability further consideration will be given 
in 1924 to modernizing the mining laws. This is not 
likely to result in any revision, but the discussion of 
the matter will be educational, tending eventually to 
bring conflicting opinions into harmony—desirable 
before the code can be revised in- comprehensive 
fashion. 


Railroad Transportation 
By F. R. Raiff 


Vice-president, American Smelting & Refining Co., New York 
UR RAILROADS have kept the faith. By provid- 
ing the promised additional cars, locomotives and 

other facilities, and by increasing efficiency, they have 
handled the greatest volume of traffic in their history. 
In each of eighteen out of twenty-two consecutive 
weeks ending Oct. 20, 1923, the loadings of revenue 
freight exceeded the million-car mark. Prior to 1923, 
weekly loadings in excess of one million cars occurred 
only seven times; and, in handling this immense volume 
of traffic, there have been fewer delays and transporta- 
tion difficulties. On Oct. 1, only 9,823 locomotives, or 15.3 
per cent of those on line, were in need of repair—the 
smallest number since the Car Service Section of the 
American Railway Association began the compilation 
of records, in August, 1920. 

From Jan. 1 to Sept. 1, 116,117 new freight cars and 
2,583 new locomotives were put into service; and, on 
the latter date, 72,906 freight cars and 1,517 locomo- 
tives were on order, with deliveries being made daily. 
Before the close of 1923, about two thousand new pas- 
senger cars were placed in service. 

As an indication of the labor situation and of wages 
paid in 1917 and 1923, the conditions on one important 
mid-western lines are cited: 


Number 
of Employees Hours Compensation 
December, 1917 45,463 12,362,448 $4,108,202 
September, 1923 49,105 11,130,311 6,712,633 
Increase...... 3,642 Decrease... 1,232,137 Increase. . 2,604,431 
Increase, percent 8.01 Decrease, per cent 9.97 Increase, per cent 66.39 


In 1923 many readjustments were effected in rates 
on the products of mines and smelters, the most im- 
portant being in regard to rates on copper and zinc 
from Utah, Montana, Arizona and other states, to meet 
the competition of the steamship lines operating 
through the Panama Canal. These rates were effective 
Aug. 25, and negotiations are now in progress to effect 
a similar adjustment on the lead rates. 

Many thousands of tons of copper, from smelters and 
refineries that shipped via the Canal prior to Aug. 25, 
are now moving via all-rail routes to eastern refineries 
and consumers, and, although this change in routing 
makes no appreciable saving to the producers, it gives 
to the rail carrier an enormous revenue that was lost 
prior to the adjustment, and more satisfactory trans- 
portation service. The proposed readjustment in lead 
rates from the same territory, when accomplished, will 
be followed by a realignment in the routing of that 
metal, with similar advantage to the railroads. 

The production of non-ferrous metals increased dur- 
ing 1923 to tonnages equaling or exceeding the previous 
maximum figures reached during the war; and, with 
the collateral tonnages of fuel, fluxes, material, and 
supplies for mines, smelters, and refineries, the increase 
has contributed to record-breaking tonnages. 

It is to be hoped that Congress will not tamper with 
the laws that have done so much to put the roads in 
their present favorable position. These laws may con- 
tain objectionable features, but they have, on the whole, 
proved to be wise and constructive legislation, and 
the railroads should have at least two years’ additional 
time in which to demonstrate the necessity for further 
legislation or any modification of the Transportation 
Act of 1920. 
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CURRENT PROBLEMS 


Taxation 


Governmental Decisions and Difficulties 


By Henry B. Fernald 
Loomis. Suffern & Fernald, Certified Public Accountants, 
New York 


HE DOMINATING FEATURE of the tax situa- 
tion in 1923 was the Secretary of the Treasury’s 
recommendation for a reduction in federal taxes. 
It was rather a unique proposal that the government 
should give to the community the benefit of the surplus. 
Whether this should be considered as equivalent to 
saying that the citizen can use and spend his money to 
better advantage than the government can do so for 
him, or whether it merely reflects a sentiment that 
the people would rather spend their money than have 
the government spend it for them, the Secretary’s pro- 
posal has become a storm center for the conflict be- 
tween those who desire taxes reduced and those who 
believe they should be increased. 

That government functions must be expanded and 
government activities increased, and that increased 
costs and taxes are but the natural results of progress, 
is a doctrine that has been preached and accepted by 
many—an argument for and a justification of every 
new or increased appropriation. There has been, how- 
ever, a growing feeling that government costs could be 
reduced by the same kind of action that a business man 
would apply to his own affairs. Resentment among 
farmers has been evident against the bureaucratic 
conduct of government affairs on a scale of extrava- 
gance beyond anything to which they were accustomed. 
This resulted in creating the Budget Bureau and the 
existing surplus. There was, however, little thought 
but that Congress would find ways to use such a sur- 
plus, until Secretary Mellon suggested tax reduction. 
The only question is, Who should receive the benefit? 
No one can prophesy the final result, except that it 
seems hardly possible that Congressmen would be will- 
ing to face their constitutents at the next election with- 
out having given to the people the substantial tax 
reduction the Chief Executive and his chief financial 
officer have told them is possible. 

Not the least important result of the general ap- 
proval given to Secretary Mellon’s recommendations has 
been the effect on state and local governments. What- 
ever doubt may have existed in the minds of legislators 
and officials as to the readiness with which people paid 
additional taxes has been swept aside. Few legislators 
will want to face a charge that they are responsible for 
increasing the tax burden, or for spending extrava- 
gantly and wastefully the funds at their disposal. 

In the collection of federal taxes, the most important 
feature of 1923 was the endeavor of the Treasury 
Department to clear up the 1917 and 1918 tax situation. 
The present law allows five years from the date a tax 
return was filed in which the Commissioner of Internal 
Revenue may make an additional assessment. For 
the 1917 returns the five-year period expired in March, 
1928 (if the returns were originally filed on the date 
specified in the law). The department was, however. 
so far behind in its work that it was compelled to 


make arbitrary assessments within the five-year period 
or to ask waivers from the taxpayer allowing an ex- 
tension of time. 

Most of the cases not yet audited are complicated 
and difficult. In many, final determination has not yet 
been made of the 1917 taxes, and much time will be 
required before the 1918 situation can be completely 
settled. A loss suffered in 1919 would serve, in effect, 
as a reduction of 1918 taxable income; the final deter- 
mination of the 1918 tax can be made only after the 
1919 return has been audited. Delay in audit, to a 
large extent, reflects a desire on the part of the depart- 
ment to be fair and considerate and to allow the tax- 
payer full opportunity to present his claims so that he 
may not be subject to an unjust assessment. 

There can be no question that the intention of 
the officials in charge of the department has been to 
deal fairly with the taxpayers and to give them ample 
opportunity to present their claims and even to assist 
them in doing so. If this desire has not been fully 
carried out, it has been because of the impossibility for 
the government ever to get together an adequate force 
to assess and collect these taxes without including 
therein many who do not measure up to the require- 
ments of the work. Nor is the fault entirely that of 
the department. Few if any taxpayers filed their 1917 
and 1918 returns in proper form. Many were ignorant 
of their obligations or privileges; most felt that, a 
return having been filed and the amount which it stated 
having been paid, tax liability for these years was set- 
tled. Even when a demand was presented for additional 
taxes, the taxpayers were not inclined to give the sub- 
ject serious consideration. The department officials and 
employees therefore had to ascertain the facts and as- 
sess the tax due in spite of the disinclination of the 
taxpayer to reveal these facts and in the face of con- 
siderable resentment. This condition is rather the 
fault of the law than of the department. There have 
been, and are, opportunities for improving organization 
and procedure, but there must be a recognition of the 
difficulties with which the department was, and is, con- 
fronted. The greatest has been in connection with the 
excess-profits and war-profits taxes, discontinued in 
1921. If the higher surtax rates should be reduced, 
as recommended by Secretary Mellon, considerable 
trouble would be avoided. A tax rate of 50 or 60 per 
cent is hard to collect. The reduction in surtax rates 
will help; but even if the rates should be reduced to a 
maximum of 25 per cent surtax, as Secretary Mellon rec- 
ommends, that action will not avoid all trouble, for tax- 
payers will never view with equanimity departmental 
decisions that will have the effect of taking from them 
a quarter of their income. The tax problem will, there- 
fore, be with us for many years—in cleaning up the ac- 
cumulated problems of the war period and in handling 
the heavy taxes inevitable until the war debt is paid. 
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CURRENT PROBLEMS 


Foreign Trade in Non-Ferrous Metals and Minerals 


Statistics Show Heavier Commerce in Products of the Mines 


By Felix Edgar Wormser 
Assistant Editor 


OMPARATIVE DEATH-RATE STATISTICS are 

often scanned as a sole index of the health of a 

community, although this procedure allows one 
to fall into the error of failing to consider figures that 
are equally important—the birth rate. In fact, the 
survival rate, or excess of births over deaths, is the 
most vital figure of all. So it is with foreign-trade 
statistics. Values of exports moving out of the coun- 
try, when taken alone, are misleading; imports enter- 
ing perhaps by the same door deserve equal attention. 
This is illustrated excellently by the movements of 
copper during 1923. Exports of the red metal showed 
an improvement in volume over the figures for 1922, 
but imports registered an even greater comparative 
increase, so that the net shipments out of the United 
States were really smaller than in 1922—about 
100,000,000 Jb., or hardly a month’s production of 
American copper mines. The record shows, inci- 
dentally, why some copper producers are making a 
drive for a tariff on copper. The complete record is as 
follows: 


Movements of Ores and Metals To and From 
the United States (a) 




















In Pounds 
I—Copper 
Eleven Months ~ 
Imports 1922 Ended Nov., 1923 
Ore, concentrates, matte........ 112,838,836 129,195,305 
Mainly from Chile. ........ eee 46,257,424 40,581,259 
Seine ier eee 3,547,148 21,814,823 
Mexico. ... a oan 15,184,341 34,970,320 
CB wictecess saece SipaeasGas 20,074,571 
Unrefined, black and blister............... 302,579,228 375,842,208 
Mainly from Chile. ...... csncsess ee 105,507,154 
Peru ; a . 81,853,488 73,082,989 
Mexico ; a ; 46,015,417 77,113,469 
Portuguese Africa. .... . 44,398,268 63,855,325 
Canada........ ; 46,211,714 41,439,029 
Refined and old metal........ 125,595,156 118,440,569 
ES cx cadmonays rae M .. 541.013,220 623,478,082 
Exports 
Copper, wire, rods, (total 742,977,428 738,710,065 
Refined copper included... 652,666,939 646,311,062 
Mainly to France...... 135,406,760 159,752,497 
ermany. ‘ 190,348,952 128,483,413 
United Kingdom eas 73,528,982 122,707,675 
Keely. .... 53,852,337 64,169,558 
Belgium. . 41,866,516 51,327,930 
(a) Bureau of Foreign and Domestic Commerce. 
II—Lead 
Imports 
In oreand matte 24,474,461 57,914,031 
In bullion 124,074,465 145,025,437 
In pigs, bars. . 7,101,623 42,131,051 
In manufactures ‘ ‘ 170,625 7,306,762 
Exports in pigs and bars (total) . 76,174,717 84,926,892 
From domestic ores 11,645,923 4,018,064 
From foreign ores.......... 64,528,794 80,908,828 
CHUOPIOUEE 5... 55-008 Gennes Ss 8.980.832 6,886,815 
WI—Zinec 
Imports 
Inore.. bee ante ; 238,107 336,729 
In blocks and pigs. se 3, 620, 400 2,202,669 
In otherforms............... 03.729 143.698 


Eleven Months 





1922 Ended Nov., 1923 
Exports 
In ore, concentrates, dross ; 16,825,805 27,995,415 
Slabs, blocks and pigs (total)............ ; 60,113,058 94,137,372 
From domestic ore 53,630,666 81,780,918 
foreign ore 6,482,392 12,356,454 
Sheets. ..... ; 6,433,089 6,837,332 
ER corde n . 3,995,124 6,651,813 
Other forms ‘ . 958,361 1,029,904 
I1V—Gold and Silver 
Imports Gold Silver 
oes... $275,169,785 $70,806,653 
1923 (11 mont hs) 290,137,417 66,281,229 
Exports 
1922 $36, 165,303 $62,807,286 
1923 (1) months 27,931,888 62,947,706 


V—Exports of Minor Metals and Minerals 


Eleven Months 
1922 Ended Nov., 1923 


Aluminum, Ib. ae ; 4,700,872 4,596,707 
GQstabasieee ly... ... cs ccdnceseceeas aa ; 21,834 23,317 
Nickel, lb.. ee er errr 1,273,447 1,221,346 
Platinum, cca aitsd ta) c's aia Ree ‘ 1,942 1,581 
Tin, in bars and blocks, Ib.. cc 1 802, 938 1,598,264 

In manufactures, lb......... ee Sie 8,336,352 
Asbestos, tons........-. cd 3 ais 336 596 
Bauxite, tons aA aE ec he 19,617 73,248 
Borax, lb.. : Sac arabstacaee 17,242,571 35,981,544 
Chalk, Ib.. ‘ hued ews re ah 1,272,354 1,104,817 
Se kc waa aie 21,778 42,228 

Other clays, tons. . : Pe err ae ree 29,892 
See ese By cor Saree yak 1,138,708 1,655,976 
Gypsum, Ib........ aT Oe: : ; 14,311,012 16,143,775 
Ie i aia seces. at hhc 1,134,397 1,692,050 
a earth — (b),Ib.. .... es acai 27,631,228 26,400,226 
Phosphate rock, tons 

High-grade hard...... ante Sine ; Sa 202,300 187,039 

Land pebble........ oats sy aici eat 512,777 598,845 

2 SESE ae ry ‘ ; 4,217 2,343 
Salt, Ib.. EEE site eae ; . 269,977,554 228, 596, 673 
Sulphur, ton... ai 5 Rie actors ‘ae 485,706 450, 679 

(b) Ocher, wailhen, whiting. 

ViI—Imports of Minor Metals and Ores 

Aluminum, lb.. . nee euaeeh mes 40,903,329 41,508,131 
Antimony, lb.. Sutix tur emee 17,743,863 14,794,175 
Cobalt, ore and metal, ‘Ib.. Raia kein trav a/aee 131,559 277,560 
Senet: - Vaewacat Stes kiecd graala ye State 770 1,532 
Nickel, lb. 

Oreand matte. af 3,085,632 13,418,255 

Manufactures ............. ‘ $3, 659, 042 $23,752,258 
Osmiridium and osmium, oz. _ . 708 2,362 
Platinum, 0z........... i ; 94,609 76,289 
Palladium, oz. xe 2,919 13,115 
Rhodium and ruthenium, oz. ue ; 83 1,237 
Tin 

Ore, valuedat.._....... $5,578,261 (c) $2,471,947 

Bars, blocks pigs, Ib. 5 ; . 134,555,918 141,271,784 
Chrome ore, tons es 100,891 114,893 
Manganese ore, tons. . ; ; ret 193,045 
Tungsten ore, lb. : ; 331, aa aa 
Vaaniien ore, lb. Da eat ens 5 : 95,758 727,776 

(c) 4,113 tons 

Vil—Imports of Non-metallic Minerals 

Asbestos, tons ata ‘ 133,417 172,779 
Bauxite, tons 27,548 Sidiuvafa dees 
Chalk, tons. . Lae er 120,927 112,208 
Corundum, tons 2,674 4,759 
Diamonds, cut and uncut, carats ; 603,589 682,219 

Glaziers’ and miners’ . 5 36,668 29,617 
Emery, ore, tons... . 4,402 5,332 
BHMG AGME: . . 5: os cain 14, "321 13,385 
Graphite, lb. 6,465,292 a 36,617,492 
Gypsum, tons ' 

Credo : 130,953 ™ fy 359,184 

Ground : $45,517 $114,477 
Kaolin, china and paper clay, tons Ke 276,968 §%'R 261,281 

Other clays, tons. ; 48,000 64,863 
Magnesite, lb... . . . : 66,490,219 151,529,974 
Mica, crude, lb.. 649,885 960,990 

Cut, manufactured $1,019,975 $5,797,047 
Mineral wax, lb............ . 8,989,972 4,575,719 
Pumice. .... $31,522 $113,454 
Pyrites, over 25 per cent S, tons 269,947 234,916 
Salt, Ib.. 183,502,600 184,460,800 
Steatite. French chalk, Ib 36,527,970 37,176,277 
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CURRENT PROBLEMS 


A Broader Perspective in Production Policies 


An Appeal to the Low-Cost Producer 


By “Executive’* 


HEN THE PRICES of raw materials, be they 
W agricultural products or the output of the 

mines, begin to fall and stay at abnormally 
low levels, the producers of these commodities com- 
mence to look around anxiously for some support of 
their markets. Often they turn to help from the gov- 
ernment as offering the simplest and best means out 
of their troubles; at times they endeavor to do all they 
legally can to aid themselves. Recently some of the 
copper producers, in groping around for some expedient 
to help their market, advocated a tariff on the metal. 
This policy has not met with unanimous approval from 
all producers, simply because the copper industry is one 
of the few American industries which has a heavy in- 
vestment abroad. Some of the producers who produce 
the metal in Mexico, South America, Canada and this 
country cannot be blamed for failing to support an 
action that might affect their foreign interests. Further- 
more, there is no assurance that a tariff would bring 
about the results that are anticipated by some copper- 
mining companies. But this attitude shows how ready 
the American copper-mining industry is to lean upon 
anything that offers the slightest hope for support of 
a poor market. 

Owing to the existence of the Sherman Act, produc- 
ers are forbidden to combine for the purpose of re- 
stricting production or to do anything collectively which 
would affect consumers. The only relief open to the 
producers when they wish to improve their position is 
to amalgamate, not only among themselves but perhaps 
with consumers. If we examine the history of the 
copper-mining industry for the last two years we are 
struck with the sudden and important corporate mergers 
that have occurred. All of them had as their objective 
economies in the production of the red metal and the 
desire to concentrate market policies in fewer hands. 
The end sought for has, however, not been brought 
about, and it is not difficult to discern the reason for 
this situation. 

The policy of the leading producers is that of the 
“survival of the fittest.” It is every man for himself, 
and the devil take the hindmost. Naturally, the less 
influential and high-cost copper producers are not going 
to go under without a struggle, and it must be amazing 
to the big fellows when they realize how well they have 
stood the gaff. The result of this policy has been to 
produce more metal than the world needs at present, 
and—what is more significant—one of America’s great- 
est natural resources is being irreparably depleted. 
Copper is, in fact, being sold for a song, and neither 
low-cost or high-cost producers are happy over it. 


THE POLICY OF LIVE AND LET LIVE 


On the other hand, both classes of producers would 
benefit by a better copper market; the high-cost com- 
panies would at least have less of a struggle to main- 
tain their communities, whereas the low-cost producers 
could take advantage of their unique technical position 


which permits them to turn out the metal at a much 
lower cost. 

Only a small amount of copper above the world’s re- 
quirements is being produced, and it is a pity that the 
larger producers cannot see the wisdom of conserving 
their wasting assets and allowing the market to reach 
a level that would be equitable to high- and low-cost 
producers and the consumers. It is not necessary to 
have artificial control of the metal markets. Experi- 
ments in the past with this economic dynamite have 
all ended disastrously. It is, however, perfectly feas- 
ible and proper to vary production in accordance with 
consumption. In fact, this is the common method by 
which adjustments in market prices are brought about. 
Many silver producers do not seem to realize this and 
believe that they can arbitrarily set a price for silver 
just by leaguing together for that purpose in an ex- 
port association. There are so many conflicting interests 
in the silver-mining business that it is an exceedingly 
difficult thing to reconcile them. Moreover, the weaken- 
ing of the Copper Export Association emphasizes the 
troubles which the silver producers will have to face 
in a silver association. 


No NEED TO WAIT FOR OUTSIDE MARKET RECUPERATION 


I am not one of those who believes that we must wait 
for a ‘revival of business in our foremost export market 
—Germany and Europe—before we can count upon a 
healthy, copper-mining industry. The tremendous con- 
sumption of copper in the United States during 1923 
is sufficient indication that a splendid market for the 
metal exists right in our own country, which can be 
cultivated without waiting until conditions in Europe 
improve. A proprietor of a small store who sees his 
principal customer die does not close shop, but tries to 
create other business to take the place of that he has 
lost. The copper producers, though, are trying every 
expedient save that of seeing what they might do 
among themselves. The few leaders in the industry 
who control a large part of the production have indeed 
a great responsibility, but the way it is being dis- 
charged does not suggest that it is being done in any 
broad-gage manner. Unfortunately, there is no one 
figure in the industry that can dominate and establish 
any sales or production policy effectively, although a 
“steel corporation” is sadly needed. 

The government might well be a little more tolerant 
of business enterprise, instead of continually hampering 
it. Recently producers were led to believe that even the 
collection of statistical information, although it did 
not concern itself with prices, was inimical to the pub- 
lic interest. Such rules or regulations can only serve 
to make more difficult the task which business is con- 
tinually trying to master—the smoothing of the peaks 
and depressions in the business curve. 





*This article has been contributed by the president of an im- 
portant mining company, whose identity for obvious reasons cannot 
be disclosed. 
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Copper 


Record Production and Consumption in 1923 


By Joseph Clendenin 
Manager, Sales Department, Guggenheim Bros., 
120 Broadway, New York 


those of December, 1922, and of the average 

monthly deliveries for that year, by 40 per cent. 
This satisfactory condition continued through the first 
half of 1923, the stock of marketable copper being 
depleted by 100,000,000 lb. It was not to be expected 
that this would continue indefinitely. The price steadily 
advanced from 14%c. per pound on Jan. 1, to 17%c. per 
pound on March 21. This rather sensational advance 
largely contributed to the unprecedented and unexpected 
demand. Producers were reluctant to sell; consumers 
were correspondingly anxious to buy. The usual and 
natural reaction resulted. The advance had run its 
course; the eventual consumer had satisfied his needs 
for the time being and had withdrawn from the mar: 
ket; unsold stocks held by the mills were larger than 
usual, and the customary summer dullness was _ in 
evidence. Concern as to increase in production, later 
found to be unwarranted, had a depressing influence, 
sellers becoming anxious and buyers indifferent. The 
price fell to 12%c. per pound late in October. In the 
last two months of 1923, with a better realization on 
the part of everyone as to the well-merited position of 
the metal, confidence returned, and the year closed 
with the price firm at 13c. per pound. 


Production and consumption in 1923 were the largest 
in the history of the industry. 


‘Ore deliveries in January, 1923, exceeded 


Stocks, Refinery Production, and Shipments, in Tons, and 
Price of Copper, 1919-1923 


Refinery Price 
Production Average 
Stocks North for Year 
At of anc F.O.B. 
End Marketable South Domestic Export Refinery, 
of Copper America Shipments Shipments Total Cents 
1919 350,700 927,600 503,300 180,900 684,200 18.691 
1920 320,700 835,400 626,200 239,600 865,700 17.456 
1921 268,000 537,200 307,300 282,700 590,000 12.502 
1922 149,400 788,800 549,800 357,600 907,400 13.382 
1923 155,900 1,163,800 735.500 421,900 1,157,400 14.421 


The vast accumulation of war scrap having been 
absorbed during 1920-22, the world must now look to 
the mines for its supply of new metal. The unpre- 
cedented demand has naturally stimulated mine produc- 
tion to the limit, increasing this from 85,000 tons 
monthly at the close of 1922 to 106,000 tons monthly in 
the last part of 1923. No new mines are working 
or in sight. Production at the mines as well as con- 
sumption at the mills, in this country, has been and 
still is limited only by labor supply. 

The stock of marketable copper held by producers was 
13,000,000 lb. more at the end than at the beginning of 
1923, the total representing a six weeks’ supply at the 
present rate of consumption, compared with a nine 
weeks’ supply at the rate of consumption at the end 
of 1922. Consumers abroad are carrying no stocks; 


consumers’ stocks in this country are certainly no more 
than normal and probably somewhat less. Current con- 
sumption is about on a par with current production. 

The demand for copper is largely concentrated in 
four lines of industry: power and light, building, trans- 
portation, and automobiles. The chief demand comes 
from public utilities; and so long as money is plentiful 
and readily obtainable for all public service and power 
enterprises, the demand for copper promises to be excel- 
lent. The people require the latest and best facilities 
contributing to their comfort and pleasure. The indus- 
tries demand facilities that will provide for them the 
greatest economy in operation. The country’s construc- 
tion program for 1924 promises to be as large as or 
larger than that of 1923. 

The Copper & Brass Research Association is con- 
tinuing its campaign calling attention to the ultimate 
economies obtained by the use of copper and brass, 
which are in steadily increasing demand. The associa- 
tion deserves credit for the results accomplished. The 
demand for telephone service is limited only by the 
ability of the telephone companies to fabricate and 
install the necessary equipment. The automotive indus- 
try is planning an output of 6,000,000 cars and tractors 
in 1924, calling for a larger quantity of copper than 
was needed in 1923. 

The European situation is clearing. Europe is now 
taking 364 per cent of United States refinery produc- 
tion and will take increasing quantities so soon as its 
financial house is in order. 

Mine production and mill consumption of copper in 
1923 were as follows: 


Production and Consumption of Copper in 1923 


Production Tons Per Cent 


United States. . 834,467 61.6 
South America. . 223,134 16.5 
Japan..... 66,559 5.0 
Mexico, Canada.... 65,997 4.9 
Europe (chiefly Germany and Spain)........ 78,100 5.8 
South Africa. . 64,661 4.8 
Australia.... 18,176 1.4 

Totals ; 4 1,351,094 100.0 

Consumption Tons’ Per Cent 

United States. . 746,000 55.8 
Germany and Holland ; 136,000 10.2 
France.... 118,000 8.8 
Orient 103,000  Y 
Great Britain 87,000 6.5 
Mahe. 5 ccs: 74,000 5.6 
Belgium.... 44,000 a 
Scandinavia 19,000 1.4 
Scattered. . 11,000 0.8 

Totals 1,338,000 100.0 


Producers claim and consumers generally here and 
abroad concede that copper at 13c. is selling below its 
intrinsic value. Present price is 24c. per pound below 
the average for 1913, as compared with lead 3c. per 
pound and zinc 0.65c. per pound higher. 
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Lead 


Record Post-War Output in United States 


By Irwin H. Cornell 
Vice-President and Sales Manager, St. Joseph Lead Co., 
New York 


is today, in an unusually strong position. The 

price had been steadily advancing month by 
month from March, 1922. During January it advanced 
from 7ic. at the beginning of the month to 8c. per 
pound on the last day. During February the advance 
was slight, not over $3 per ton, and in March the peak 
of 8tc. was reached. The St. Louis price during the 
first half of March was $2 per ton above the New York 
price, an unusual situation. For the next fifty days the 
New York price was almost stationary, whereas the 
St. Louis market, which is the more sensitive of the 
two, dropped more than $4 per ton. Undoubtedly a 
large tonnage of lead was marketed during this period, 
not only for prompt shipment but for shipment in May 
and June. On April 19 the big decline started, until, 
with one interruption which lasted over the second half 
of May and the first twenty days of June, the price 
fell to 6c. per pound on July 11, a drop of more than 
24c. in three months. Looking backward, it seems cer- 
tain that this decline in the price of lead was overdone. 
During the second quarter of the year all indications 
pointed toward lower prices. The London price reached 
its peak and started to fall in March. General busi- 
ness in the United States slackened amazingly in April 
and May, and the consumers of lead who had been 
watching the price advance steadily for twelve consecu- 
tive months, and who had been buying well ahead ever 
since April, 1922, remembering their costly experiences 
of 1920, immediately started a hand-to-mouth buying 
policy. The production of Mexican lead was increased 
rapidly, and thousands of tons of foreign origin was sold 
each month, duty paid, at the New York price. 

The New York price remained at 6c. for just one day, 
July 11, and by the twenty-seventh of the month it 
had reached 64c. Three months of gradually rising 
prices brought the price to 6.85c., where it remained for 
the greater part of October, although the St. Louis 
price from the middle of September had been slowly 
falling. The condition was unusual, for, as the St. 
Louis price fell, the London price rose sharply. 

For nine months the curves of the St. Louis price 
and of the London prompt price, reduced to dollars, had 
been almost symmetrical, with a normal spread. On 
Nov. 1, the spread was only slightly over 4c. per pound 
and all available bonded lead was being sold for export 
at large premiums. This condition did not last, as 
American consumers started bidding for foreign lead, 
and for that reason American prices on Nov. 10 moved 
upward. The exports of bonded lead had so reduced 
the lead available for domestic consumption that an 
apparent scarcity was experienced during December, 
and the price rose rapidly to 7.75c., New York. The 
menace of a possible interruption of Mexican produc- 
tion on account of the political situation in that re- 
public added to the uncertainty concerning supplies for 
the near-by positions, and 1923 closed with a market 
even stronger than the last days of 1922. 


Ts LEAD MARKET on Jan. 1, 1923, was as it 


Lead Consumption—The consumption of lead for 
paint pigments during the first few months of 1923 
indicated that the record year of 1922 would be broken. 
This condition changed greatly at the end of the first 
quarter, and it is doubtful if the tonnage used in this 
industry exceeded 85 per cent of that for 1922. Good 
business is expected during 1924, but even with a large 
projected building program the new year will probably 
tall behind 1923. 

The manufacture of storage batteries and lead-cov- 
ered cable exceeded expectations in 1923, and more lead 
was used for these purposes than in any previous year. 
The outlook for the first half of 1924 is excellent. Both 
industries are growing rapidly and should use more 
lead unless the general business situation of the coun- 
try experiences a serious setback. Some authorities 
seem reluctant to forecast conditions for the entire 
year. The consumption of lead for the manufacture 
of bearing metals, ammunition, plumbers’ supplies, foil, 
and other miscellaneous products has been generally 
heavy for the past twelve months, and good business is 
looked for in 1924. 

Lead Production of the World—When we consider 
the lead production of the five important producing 
countries, it is not surprising that the London market 
price should greatly exceed the pre-war average. 

The American production of pig lead in 1923 was 
greater than in any year since the end of the World 
War, and probably reached 560,000 tons, an amount 
that in normal times should be ample to supply the 
American consumers. The expansion of the battery 
and cable industries, at a time when the other lead- 
consuming trades were well above average, caused the 
demand to exceed the supply. 

An average price for 1924 at the present market 
level would possibly increase the production 10 per cent; 
600,000 tons is about the highest production that can be 
expected in this country from the present known ore- 
bodies, even under the most favorable conditions. 

Spain has produced in the past over 250,000 net tons 
of lead in one year. The Spanish production in 1923 
will hardly reach 100,000 tons. The current production 
of Germany, including Upper Silesia, is only about one- 
half of its pre-war record of over 200,000 net tons. 
Australia in 1923 is estimated to have produced about 
120,000 net tons, as against 187,000 in 1918. The pro- 
duction last year in Mexico was the greatest in the his- 
tory of that country and may be conservatively estimated 
at 160,000 net tons. 

The increase over the pre-war period in lead produced 
in North America was more than offset by the decrease in 
the production of Europe; and, until the world produc- 
tion exceeds the average of the five years preceding the 
war, the price will have to average above the pre-war 
price even in years of moderate industrial activity; 
and while the United States continues to use more lead 
than it produces, the New York price will to a large 
extent depend on the foreign price. 
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Market Anticipations Are Optimistic 


By “Metal Specialist” 


that the course of the zinc market during 1924 
will not follow the precedent of 1923. The latter 
began auspiciously: stocks were low, export demand was 
strongly in evidence and a good domestic business in 
progress. All was well until the late spring. Then, 
due largely to the industrial confusion developed by 
the Ruhr occupation, England and the Continent ceased 
to be buyers of our metal, particularly at the high price 
level it had reached here. This cessation of export 
demand synchronized with a sharp halt here of con- 
fident buying and the beginning of a period which, 
lasting well into the year, was characterized by a 
policy of extreme caution. This characteristic applied 
to the buying of most raw materials, but its effect 
upon the zinc market was intensified by a genuine 
depression affecting the galvanizing industry and, con- 
sequently, the largest market for zinc. There were 
two reasons for this slump in galvanizing operations, 
one temporary, one rather more fundamental. In the 
first place, the galvanized product demand from the 
agricultural sections of the country fell far below 
expectations, due, as is well known now, to the impaired 
purchasing power of the farming interests; in the 
second place the relatively light demand for galvanized 
products generally emphasized a fact to which attention 
has been several times drawn, but which is only lately 
becoming thoroughly appreciated—that the galvanizing 
industry as a whole is lagging seriously behind its com- 
petitors. Due to the thinner coating of zinc which they 
apply to their product, thereby much deteriorating its 
lasting qualities, they have turned a great many con- 
sumers from using galvanized articles. Recent activ- 
ities on the part of the American Zinc Institute to raise 
the standard of galvanized wares point to the appre- 
ciation of this fact. A few figures picture the situa- 
tion: Today about 16,000 tons of zinc per month is 
being consumed by galvanizers, or less than 40 per cent 
of current production. In the last three pre-war years 
for which accurate figures are available over 60 per 
cent of our zinc production went into galvanizing. 
Compared with 1910, current consumption of zinc in 
galvanizing shows an increase of less than 20 per cent; 
in other industries it has increased over 130 per cent. 
As is usual, zinc production last year could not adjust 
itself immediately to the changes the year developed. 
It is adjusted now, and the stable market prevailing 
during the last few months emphasizes the sound bal- 
ance between supply and demand. Zinc stocks are 
somewhat higher than they were at this time last year; 
nevertheless they represent less than a month’s supply 
and this small “visible’ increase during the year is 
fully if not more than balanced by the decrease in 
the “invisible” supply, for consumers’ stocks have been 
worked down to the barest of minimums. 
Galvanizing operations have improved decidedly, and 
it is fair to believe that the improved purchasing 
power of the agricultural interests will have a marked 


[a ARE SEVERAL REASONS for believing 


effect upon their demand for galvanized products, just 
as their impaired position last year affected that de- 
mand adversely. Sheet and strip makers are busy; 
and prices have been advanced, with improved business 
as a result. The brass-mill consumption of zinc con- 
tinues at a high figure, and the outlook for the building, 
automobile, and electrical trades is such as to confirm 
the opinion that this consumption will continue. In 
those industries which use zinc in non-metallic form, 
principally the tire, rubber-goods and paint lines, 
orders on hand and in prospect justify a belief that 
1924 will at least see the same excellent volume of 
business that held throughout 1923. 

Two factors will have an increasingly important 
effect on the trend of the zinc market. It is well known 
that the smelting capacity of this country is only being 
partly utilized; and the assumption may be drawn, 
correctly, if based on past experience, that any appre- 
ciable price advance will bring on increased production 
and a consequent oversupply of metal. There is an 
excess smelting capacity, but there is not an excess ore 
supply available except at prices far above the present 
level. It is not generally realized by consumers that 
for some time past zinc has been selling below its re- 
placement cost; that for smelters which draw their 
needs from the principal producing districts (Miami- 
Joplin and Wisconsin) metal in ore costs them from 
64 to 6c. East St. Louis basis, depending upon how 
they see fit to figure costs; that zine ore has been 
marketed with peculiar wisdom and the supply so regu- 
lated that while visible stocks of refined zinc have 
grown during the past year, ore stocks in the principal 
producing district declined more than one-third. This 
shrinkage is likely to continue further, and in face of 
it, and with the current price of metal in ore con- 
siderably above the current market for the metal, it is 
scarcely reasonable to assume that overproduction of 
metal is in sight, though reasonable to expect that no 
increase in production will occur until the ore and metal 
markets harmonize. Yet increases in production seem 
called for if the current outlook fulfills its promise. 

On the one hand, therefore, one finds current domes- 
tic demand expanding and current supply stationary 
unless higher price levels are reached; and on the other 
one must face a situation abroad which promises an 
increasing dependence upon Europe for American 
metal. A shortage, of ore and metal, seems impending 
for England and the Continent; and if this impending 
shortage has become evident during the current period 
of general industrial confusion and stagnation abroad, 
it is fair to believe it will become definite and acute 
when general conditions there change for the better. 
At the present time this country has a small export 
surplus, and it is needed abroad. England alone may 
need up to 5,000 tons per month. Should domestic 
needs rise—and there are indications that they are 
rising—increased production will be required and will 
only be obtainable at a higher level of prices. 
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World Output—Economics 


By H. N. Lawrie 


Assistant, U. S. Senate Commission of Gold and Silver Inquiry 


will be about $365,000,000, an increase of ap- 

proximately $46,000,000 over that of 1922. Had 
it not been for the strike in the South African fields in 
the early part of 1922, the world’s production of gold 
for that year would have been larger by about $23,000,- 
000. Any deductions regarding the economic condition 
or progress of the industry in 1923 should, therefore, 
be based upon an estimated net increase of $23,300,000, 
rather than the gross increase of $46,000,000. A net 
increase in production of 6.7 per cent, coming largely 
from one locality, although it indicates improvement, 
does not warrant the conclusion that a return to normal 
economic conditions in the industry is in progress. 

The production in the Transvaal for 1923 shows an 
increase of about $43,000,000 over that for 1922. How- 
ever, considering that the 1922 production was nearly 
$23,000,900 less than that for 1921, due to the strike, 
the net increase in 1923 would amount to about $20,000,- 
000. Increases of approximately $1,000,000 each are 
indicated for Canada and Mexico; $2,500,000 in the 
United States, and slight compensating increases and 
decreases are noticeable elsewhere. 

Sterling exchange rapidly rose toward par in the 
last months of 1922, and continued in a strong position 
during the first quarter of 1923. The lowest London 
gold quotation for 1923, 87s. 5d., was recorded on 
Feb. 21; and the production of the Transvaal for 
February, $14,573,147, was the lowest for any month 
of the year. The highest London gold quotation, 
96s. 1ld., was recorded on Nov. 19; and the Transvaal 
production for October, $16,410,170, was not only the 
highest of the eleven months of 1923, but also the high- 
est for the last seven years. The highest monthly pro- 
duction of $16,660,651 would have occurred in Novem- 
ber, coincidentally with the highest price for gold, if 
November had the same number of days as October. 
These facts indicate that although 1923 began with a 
small premium, and even with the prospect that it 
might disappear, the course of sterling downward and 
the corresponding ascending premium for gold assisted 
greatly, not only in maintaining the normal output in 
the Transvaal but in stimulating production. Another 
favorable factor has been the decreasing production 
cost in South Africa. A movement now in progress to 
consolidate smaller properties should result in reducing 
operating costs further. 

The Bureau of the Mint, with the co-operation of the 
U. S. Geological Survey, estimates that the refinery 
production of gold in the United States in 1923 
amounted to $51,378,700, an increase of $2,529,600 over 
the production of 1922, but only slightly more than half 
the high production of $101,035,000 in 1915. Estimated 
increases for the production of the following states in 
1923 over 1922 are as follows: Arizona, $2,541,600; 
Utah, $1,041,700; Nevada, $727,300; Idaho, $277,300; 
Montana, $241,400; Washington, $122,800; and New 


‘[ WORLD’S PRODUCTION of gold in 1923 


Mexico, $82,900; while decreases have been estimated 
for the following states: California, $1,180,500; Alaska, 
$743,700; South Dakota, $339,400; Colorado, $205,900; 
and Oregon, $13,300. The principal increases in pro- 
duction, aggregating $5,035,000, have taken place in 
states whose gold is derived largely from the base 
metals, copper and lead, both of which have greatly 
increased in production during 1923. The principal 
declines, aggregating $2,482,800, however, have taken 
place in states which derive their gold principally from 
ores or gravels which do not contain the base metals. 
This indicates that the exclusively gold-mining produc- 
tion derived from siliceous ores and gravels declined 
during 1923, and that had it not been for the increased 
amount of gold which was derived from the base metals, 
the production of gold in the United States for 1923 
would have been less than that of 1922. 

The 1913 gold dollar had a wholesale commodity pur- 
chasing power in the United States for the first eleven 
months of 1921 of 67.6c. as indicated by the index num- 
ber of the Bureau of Labor Statistics. For the same 
period in 1922 its purchasing power was 67.3c.; and 
for 1923, 64.7c. The purchasing power of gold having 
diminished during 1921, 1922, and 1923, the industry 
in this country has been under continually increasing 
economic pressure. Heavy labor turnovers in many of 
the gold camps, a shortage of competent labor, and a 
general decline in efficiency have also contributed 
largely in keeping the industry in a subnormal condi- 
tion. The net imports of gold into the United States 
in the first eleven months of 1923 amounted to $262,- 
205,529, compared with $214,564,805 in the correspond- 
ing period of 1922. Newly imported gold is continually 
being added to our already disproportionately large 
monetary reserves; and the consequent demands for low 
interest rates, which are difficult to resist, will prob- 
ably result in credit expansion, an increase in the price 
level, and higher operating costs in 1924. 

The United States produced 21.5 per cent of the 
world’s highest production, in 1915—$468,799,812; and 
has since contributed a continually decreasing percent- 
age, until in 1923 it was only 14.0 per cent. With the 
present outlook for the industry, it will become a still 
less important factor in the world’s production for 1924. 
Can the United States afford to lose its prestige as one 
of the principal gold-producing nations? 

The United States Senate Commission of Gold and 
Silver Inquiry is now making an investigation of the 
gold-mining industry and the causes for its present de- 
pressed condition. To determine the position of the gold 
standard throughout the world and to estimate more 
accurately the adverse effects of depreciated foreign 
currencies upon the trade and commerce of the United 
States, the commission is making an investigation also 
of currency and foreign exchange. These investiga- 
tions will make available fundamental data and impor- 
tant information as a basis for improving conditions. 
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Market Shows Unusual Steadiness 


By Felix Edgar Wormser 


Assistant Editor 


have been a surprise to those people who, a year 

ago, could see nothing but a collapse of the mar- 
ket after the expiration of the Pittman Act repurchases 
—a collapse that did not occur—and who felt that some- 
thing drastic should be done by the producers or the 
government to prevent it. Indeed, the silver market 
gave a remarkable demonstration of how readily and 
smoothly open markets can discount a coming event, 
provided they have ample warning that it is impending. 
The price of silver in the world market ended the year 
at 64}!c. per oz., which, oddly enough, was almost the 
same level as at the beginning of the year—64ic. 
Fluctuations in between were within narrow limits 
(yearly average price was 64.873c.), despite the fact 
that the silver market is one of the most speculative 
in the world. The behavior of silver lends color to the 
argument of those who maintain that speculation acts 
as a stabilizing influence in any commodity market. The 
average price of silver for 1923 was higher than the 
five-year pre-war average (55.79c. per ounce) by 16.3 
per cent, although production in Mexico, the world’s 
most important producing country, was record breaking 
—95,000,000 oz. The production of the United States 
was also larger than in 1922, owing to the intense effort 
made to produce silver before the Pittman Act became 
inoperative. Domestic production began to fall off after 
June. Comparative production figures from the three 
most important producing countries are given below: 


Mexican, United States and Canadian Silver Production— 
1922 and 1923 


In Ounces 


[os COURSE OF SILVER PRICES in 1923 must 


1922 1923 
TCM ga ers a Xo bow as wae eine (4)81,076,900 (095,000,000 
URE EOE ib iachiiioes ceed (4)56,240,000 (b)72,000,000 
GIAMIMGE. is. k<a-e bicle sot Wale ie Se alalelas (@)18,581,400 (b/16,850,000 


(a) Director of the Mint. (b) Estimated. 

One of the most significant events of 1923, so far 
as the silver market is concerned, has been the at- 
tempted banding together of producers in an associa- 
tion to market their silver abroad collectively. The 
subject is still under consideration; but, because of the 
disruption of the powerful Copper Export Association, 
it is highly improbable that the silver producers will 
try to do something which the copper-mining companies 
found beyond their capabilities. Their energies may 
very well be directed to another field which can stand 
much cultivation—the domestic consumption of silver. 
The industrial arts are estimated to have used about 
30,000,000 oz. in 1923, which was consumed in solid 
and plated silverware, moving pictures, and minor uses. 
We have it on the authority of the silverware manu- 
facturers themselves that consumption of silver in the 
United States could be increased two- and three-fold 
under proper sales stimulus. As the manufacturers 


seem willing to co-operate with producers in a campaign — 


for silver similar to that undertaken jointly by the 
copper producers and manufacturers, it would not be 
surprising to see something of this nature begun in 
1924. A trebling or even doubling of domestic consump- 
tion would solve the silver miners’ difficulties. 


The last year has not differed from any other in 
regard to the prominence of the Far East as an outlet 
for the white metal. Both India and China have been 
heavy purchasers; India early in the year and China 
especially in the last few months. The Indian Govern- 
ment stocks of silver have been unusually high. At the 
end of October they amounted to about 340,000,000 oz. 
in coin and bullion; at the end of 1923 they were re- 
duced to about 310,000,000 oz. These government stocks 
are secured by note issues and will not have any ad- 
verse market effect. It is, rather, the floating or trad- 
ing stock in the hands of the bazaars and banks which 
is influential in determining the course of prices. Only 
a few months ago this supply was estimated at 20,000,- 
009 oz., but at the end of December had decreased to 
7,500,000 oz. Some shipments were made from India 
to China; also heavy ones from London and Pacific 
Coast ports. In fact, shipments have been estimated 
large enough to fill the Chinese New Year (Feb. 5) 
requirements. It is possible, however, that speculators 
may take a hand in the Chinese market, driving it down- 
ward to buy silver at lower prices after the new year. 
Stocks on hand in Shanghai at the end of the year were 
40,000,000 oz., which is considered low. They were as 
high as 61,009,000 oz. in September. 

An important feature of the silver market during the 
year has been the strengthening of direct trade rela- 
tions in silver between the United States and the Far 
East. Only a few years ago it was customary to use 
London as a clearing house for the majority of the 
world’s silver. Now the benefit of more economical 
shipment from Pacific and Atlantic coast ports to Asi- 
atic destinations is more and more realized. The stimu- 
lation of this direct business is desired by both con- 
sumers and producers. In 1912 and 1913, of all the sil- 
ver shipments from the United States, two-thirds was 
sent to London and only one-sixth to Asia; for the first 
ten months of 1923 this ratio was more than reversed, 
85 per cent of American shipments had Asiatic ports 


as their objective and only about 10 per cent were 
routed to London. 


Summary of Purchases by the U. S. Government 
Under the Pittman Act (a) 


Ounces 
ROB a6 aitime Wand wd wiaen Sw ee aaa Cewees wae 29,907,361 
CY) rare at Serer rarer rarer | eo 
NS hi ad ey a a alo OE lag weld alee aS 62,181,024 
ROAM MEAS acne nuns ss nda weds we W eee eae 49,834,123 
Wiitbe f02 cesT eid aa 200,585,035 
(a) Courtesy of Director of the Mint. (b/) Last purchases in June, 


The outlook for silver is fair. It is better now than 
this time last year. Continental supplies of silver need 
no longer be reckoned as a disturbing market element. 
Trade in the Far East has been satisfactory and has 
shown improvement throughout 1923. Even such dis- 
order as civil war in China has not had a detrimental 
effect upon the market. Fundamentally, the prosperity 
of the Far East depends upon good agricultural condi- 
tions. Given these, as at the moment, one may look for 
a sustained demand for silver from China and India. 
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Statistics Indicate Exceptionally Good Tonnage Year 
By B. E. V. Luty 


Special Correspondent, Engineering and Mining Journal-Prese, 
210 Bessemer Building, Pittsburgh, Pa. 


43,250,000 tons, falling short of the record, in 
1917, by less than 500,000 tons. In the four post- 
war years 1919-1922, inclusive, the average production 
of ingots was 32,000,000 tons per annum, and 1923 
exceeded that average by 35 per cent. Capacity may 
be taken at about halfway between 50,000,000 tons; 
production was therefore between 80 and 85 per cent of 
capacity, but the capacity is in part acreation of the war. 
The country cannot be expected to find avenues of 
consumption for steel simply because steel-mill capacity 
exists. It requires work to consume steel, and labor was 
almost fully employed throughout 1923. More steel 
could have been consumed if less labor had been ex- 
pended on dwelling-house construction and more on 
bridges and skyscrapers—less on highway building and 
more on railroad improvement. 

With 30,000,000 tons of ingots produced in 1912 and 
1913 at a time when there was some unemployment, 
an increase in population of 1923 of 12 or 13 per cent, 
a reduction in exports and 43,000,000 tons of ingots 
produced, it may be estimated roughly that there has 
been an increase of about 20 per cent in the consump- 
tion of steel in proportion to the number of persons at 
work. This increase is probably due to improvements 
in machinery and methods in working up steel and 
putting it into employment, rather than in the diversion 
of workmen from occupations that do not involve steel 
to occupations that do. Production of pig iron in 1923 
was about 40,350,000 tons, breaking the record of 
39,434,797 tons made in 1916. 

As to the old rule that pig-iron production doubles 
every ten years, one must go back a trifle more than 
eighteen years to find the first consecutive twelve 
months that produce? 0,000,000 tons, for 1905 
exceeded that tonna_., and previous years had fallen 
far short of it. The rule as to doubling worked fairly 
well through 1913. Steel production increases more 
rapidly than pig-iron production, on account of the 
rapidly increasing quantity of scrap coming into the 
industry for reworking. 

After the long decline in steel prices, which ended 
early in March, 1922, substantial advances occurred, 
aided by the coal strike of April to August; and late 
in 1922 the outlook was for some recession. A buying 
movement began in mild form in December, 1922, how- 
ever, and in January, 1923, steel prices began to 
advance, continuing through April. In all business 
circles the feeling was sanguine during the first four 
months of 1923. In May, however, a wave of conserva- 
tism seemed to sweep over the country. Industrial 
activity continued unabated, but there was no disposi- 
tion to make fresh forward engagements. 

Accustomed as the steel trade was to see the market 
suddenly become quiet and prices to begin declining 
within a few months after advances had ceased, predic- 


P 28250000" of steel ingots in 1923 was about 


tions soon began to appear that demand would decline 
and prices would yield well before the end of 1923. 
In the middle of the year it appeared that the mills had 
no large amount of backlog tonnage on books upon 
which they could depend. Month by month during 
the second half of 1923 cause for surprise was fur- 
nished at the way demand continued and prices were 
sustained. Often a period of steel activity had disap- 
pointed expectations by ending abruptly, but this time 
the predictions were countered in the opposite manner. 
Production seems to have been the measure of consump- 
tion; buyers, being conservative, were not making un- 
necessary purchases. Ingot production was at the rate 
of about 44,000,000 tons per annum in the first two 
months; it rose to the peak rate of 49,000,000 tons in 
April and declined to a rate of about 37,000,000 tons 
per annum in the last two months of 1923. 

Finished steel prices showed little change from April 
to the end of the year. A weighted average stood at 
approximately 47 per cent above the low point of March, 
1922, 20 per cent under the government war control 
prices of 1918, 68 per cent above the ten-year pre-war 
average, and 76 per cent above the average in 1913. 


Price of Pig Iron, Pittsburgh, 1922-23 
In Dollars per Long Ton 


Bessemer Basic No. 2 Foundry 

1922 1923 1922 1923 1922 1923 

JQRORET. iccccciccaccce Bion Bq Bis «322.5 «6 6 
PONGRY.....-5¢..c055. 24.88 2959 19.71 28.15 20 88 27.21 
i RRR ry cee 24.35 32.03 9:96 31:79 30:85 32:77 
NS So Saisec oe wee cls: Ce 32.00 21.26 32.77 32.70 32:27 
Maat ee cea ea ee 26.36 31.87 26.87 29.83 25.96 32.46 
ee err rn 30.27 26.96 28.34 25.96 29.81 
PE Sia.os ak cov aane ws . 2.77 28.42 26.33 3.52 25:97 27:47 
CN 28.27 27.18 26.77 +30 81 26.77 
September.............. 35.27 28.26 34.70 26.26 36.79 26.72 
NORONIINE s oc65'c.0<.c0 sod ane os 35.27 26.96 31.77 25.01 33.40 25.52 
MOVOMNUER Kccccccccccss Danek £eee “2eear 22.57 30.55 23.60 
DOOM . 65.oo 3 vais cee 29.87 24.54 26.34 22.62 27.69 23.72 
Year 27.61 28.94 25.88 27.33 26.91 28.05 


steel, it should not be expected that 1924 will be as 
good; but 1923 ended with the outlook distinctly better 
than would have been expected three months earlier. 

The oil industry, whose recently established normal 
is a consumption of more than 1,000,000 gross tons of 
oil-country tubular goods per annum, has rounded the 
turn, after having shown large excess production over 
consumption; it gives promise of requiring more steel 
in 1924 than it did in 1923. 

The railroads of the United States had a year of fair 
earnings. Much steel was used in 1923 for the con- 
struction of freight cars; and, unless menaced by 
adverse legislation, the industry should be able to com- 
mand new capital for other improvements in 1924. 
Dwelling-house construction promised to continue 
active, but does not consume much steel. Fabricated 


steel contracting, which had dropped to a low level in 
the summer, showed good increases in the closing 
months of 1923. Steel exports were so low in 1923 that 
an increase may be expected in 1924. 


Co RNR RON 
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Tin 
Famine Conditions Anticipated 
By J. H. Lang 


Tin Specialist, American Metal Co., 61 Broadway, New York 


URING 1923 the tin market lived up to its 
reputation as one of the most erratic and fluctu- 
ating in the world. The record for the year is 

shown in the following tabulation: 
Price for Spot Straits Tin, London and New York 


Exchange Quotations Are for Cables 





London New York Exchange 

CMTE 3 i555 Fes aes £183 15s. 39e. $4.634 
Highest. ... sed tard alla solve Ge ee (c) 51.50c. (e) 4.724 
WMS fos 5 kcacslerw os ors : . (b) 179 2s.6d.  (d) 37.50c. (f) 4.263 
RP 5c occa usuitnaknns teen 235 15s. 46.75c. 4 32 

AvGtEES. . ....... as ee Raigar~ Iteesen 42 Tle 

(a) Dee. 13 (d) July 3 

(b) July 4 (e) Feb. | 

(c) March 15 CS) Nov. 19 


The highest price of tin during 1923 was made in 
London at the end of the year; the highest price in 
New York was made March 15, due to the higher rate 
of exchange then prevailing—namely, $4.69, against 
$4.32 on Dec. 31. The difference between London 
values on March 13 and Dec. 31 was negligible, only 
25s. (£234 10s. March 18: £235 15s. Dec. 31), say te. 
per pound of tin. But the fall in exchange meanwhile 
was saving American consumers at the end of the 
year about 4c. per pound. 


Supplies, Deliveries, Stocks and Prices, 1922-23 
Statistics by Ricard & Freiwald, London 








Long Tons 
Increase Decrease 
Supplies 1923 1922 Tons Tons 
Myr reo ain sort gra Sethe acs 66,297 62,903 3,394 alts 
Australian. .... Sumer cya 1,611 1,420 191 oa 
Banka and Billiton. ied 7 15,393 16,099 aa 706 
Standard...... ASCs coat a 17,790 11,481 6,309 $f 
101,091 91,903 9,188 a 
Deliveries 
United Kingdom............ aon 18,641 23,513 Seite 4,872 
MOND oni oe xe BRS ae aeewn 15,946 12,809 3,137 xes 
ae HS seta esas Gyavaca se ofelaten 34 587 36,322 ee 1,735 
Reais tales ates Rstraed aaemerks 70,154 57,360 12,794 area 
WN eidiidvinc aie Wedel cans ps 104,741 93,682 11,059 
Visible Supply, Jan. 1. aay 22,281 24,060 
Visible Supply, Dee. 31. : 18,631 RE nee. hea 
WRN 68s ho icanko kk eoneawus 3,650 1,779 


Opening price, three months, Standard, L ondon: 
£183 15s. £170 10s. 
Closing price, three months, Standard, L an mn: 
£235 5s. £183 12s.6d. 


Supplies, Deliveries, Stocks and Prices, 1923 and 1913 
Statistics by Ricard & Freiwald, London 








Long Tons 
Tncrease Decrease 
Supplies 1923 1913 Tons Tons 
Straits. ROT eee teen 66,297 62,467 Sie 8 0 ewes 
Australian. Bk si has 1,611 3,300 eis 1,689 
Banka and Billiton. Bache ; 15,393 17,142 ee 1,749 
Standard. ‘ en : 17,790 9,953 7,837 : 
101,091 92,862 8,229 
Deliveries 
United Kingdom............ 18,641 18,192 449 , 
Continent........... ki 15,946 TGIe km ken 9,924 
34,587 44,062 9,475 
ese ss ho ths we aweV ew a 70,154 45,448 24,706 
104,741 89,510 15,231 
Visible Supply, Jan. £4 22,281 12,121 
Visible Supply. Dee. Si ‘ 18,631 15,473 
ROOM Gwicco.ecaisiassces- Gegaiey — 
RUIN oc ois ccc 20a Svcs ae acae. .| ce ere 
Opening price, three months, Standard London: 
£183 15s. £229 10s. 


Closing price, three months, Standard London: 
£235 5s. £169 5s. 


As is well known, after the collapse of 1920-21, pro- 
duction of tin, in spite of severe curtailment, largely 
exceeded consumption; supplies were accumulated and 
held at sources of supply by the various governments 
and other interests concerned. We, therefore, had to 
reckon at the end of 1921, and every year since, not 
only with the “visible supplies” of tin, but with these 
accumulated stocks, generally known as the “invisible 
supplies.” To get a complete view of the situation both 
must be consolidated, as follows: 


World’s Stocks of Tin 


In Long Tons 


End of 1921 End of 1922 End of 1923 
(x) Federated Malay States Govern- 


WOES Gata tvadncas eeckaas ea oes 10,000 10,000 5,500 
(x) Dutch East Indian Government 4,000 4,000 2,200 
(x) Straits Trading Co... ... : 2,600 2,600 1,430 
(x) Billiton Co....... , 2,800 1,000 550 

PRIS  . eeos ; 3,000 ae wir 

China..... 5,000 <5 shige 
BIE ae cok 2,600 2,100 865 
Total “‘Invisible”’ ir 30,000 19,700 10,545 
Total os, (Ricard)... |||... 24,060 22,281 18,631 
> : aes eres, 

Total stocks Se ee ee eee 54,060 41,981 29,176 


Names marked (x) above are the parties to the so- 
called “Bandeong Agreement” relative to accumulated 
stocks of tin held by them in the East. Early in 1923 
it was agreed that, commencing April 1, “5 per cent 
of the amount of tin held by each of the four parties 
was released to them to hold or to sell at their discre- 
tion, and the same amount will be released on the first 
day of each succeeding month. The total amount re- 
leased per month on the agreed basis will be 880 tons 
tin, and a period of twenty months will elapse before 
the total amount of tin in the pool is released to the 
respective holders.” Therefore 45 per cent of the hold- 
ings have been released to date and 55 per cent remains 
to be released, the last month being November, 1924, 
the total available for the year being 9,680 tons. The 
words in italic should not be overlooked. It is optional 
with the holders to sell or not as they may elect. To 
date, it is understood, the releases have been liquidated. 

The foregoing tables afford a comprehensive and we 
believe a correct picture of the situation, so much so 
as almost to obviate the necessity of comment. They 
show strikingly the relative stability of production, the 
effects of war on European demand, the constant 
growth of American consumption, and the steady 
shrinkage of stocks. At the present rate the latter will 
soon be a minus quantity. Several times, as pointed out 
by others, the world has been threatened with a famine 
in tin, and saved almost by a miracle. The first time 
was in the 60’s, when tin consumption was cut in 
half by improved processes of tin-plating. The second 
was when the world depended on the insufficient Cornish 
production, and the shortage was relieved by develop- 
ment of the tin deposits of Malaya. A third time 
famine was averted by the 1907 panic in America, and 
a fourth time by the world collapse of 1920-21. What 
will avert it this time is the problem now confronting 
the trade. 
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sterling per long ton. 


-— Copper 
Electrolytic 

New 
Year York 
1895 10.76(b) 
1896 10. 88(b) 
1897 11.29(b) 
1898 12.03(b) 
1899 16.67 
1900 16.19 
1901 16.11 
1902 11.626 
1903 13.235 
1904 12.823 
1905 15.590 
1906 19.278 
1907 20.004 
1908 13.208 
1909 12.982 
1910 12.738 
1911 12.376 
1912 16.341 
1913 15.269 
1914 13.602 
1915 17.275 
1916 27.202 
1917 27.180 
1918 24. 628(d) 
1919 18 691 
1920 17.456 
1921 12.502 
1922 13. 382 
1923 14.421 


December. 


Standard 


Lon- 
don 


52.460 
57.970 
58. 884 
69.465 
87.282 
87.007 
59.902 
58.732 
57.054 
55.973 
72.942 
68. 335 
61. 524(c) 
72.532 


116.059 
124.892 
115.5390 


90.796 


97. 480 


69. 356 


62.123 
65.840 

(a) Prices of tin, London, from 1895 to 1914 from statistical report of Metallgesellschaft, Frankfurt-am-Main. 
(c) Averages for nine months, no quotations being made during August, September, and October. 
(e) No average computed. 
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Yearly Average Prices of Principal Metals, 1895-1923 


Prices in New York or St. Louis, cents per pound, except quicksilver (dollars ner flask); silver and platinum (dollars per ounce). London quotations, pounds 


——Lead—— 
Lon- 
don 


New 


~s 
o 
™N 
SOON WD WW ON We eS KH HOD SBNHN 


Nw > NON DOLwWAALHSALUM SDDS SSD AWWNHKW 
nN 
“NI 
w 


. 267 27 


(f) New 
York 
14.05 
13.29 
367 13.67 
983 15.70 
. 933 25.12 
987 29.90 
521 26.74 
. 262 26.79 
579 28.09 
983 27.99 
719 31.358 
370 39.819 
034 38. 166 
439 29.465 
042 29.725 
920 34.123 
970 42.281 
.929 46.096 
743 44.252 
076(c) 34.301 
917 38.590 
359 43.480 
500 61.802 
100 (e) 
590 63.328 
. 832 48.273 
752 28.576 
.097 31.831 
147 41.799 


(f) 99 per cent tin. 


— Tin 
(a) Lon- 
don 


63.333 
59. 496 
61.400 
71.204 
22.429 
3.575 
8. 633 
0.720 
7 
6 


320 
733 
143.083 
180.646 
172.638 
133.124 
134.774 
155.308 
192.393 
209. 420 
201.679 
156. 564(c) 
163.960 
182.096 
563 
330.138 
257.601 
295. 866 
165.265 
159.450 
202.148 


a aati ititiac ite 


New St. 


York Louis 
3.63 

3.94 

4.12 

4.57 

5.75 

4.39 

4.07 

4.84 

5.40 5.191 
5.100 4.931 
5. 882 5.730 
6.198 6.048 
5.962 5.812 
4.726 4.578 
5 503 5.332 
5.520 5.370 
5.758 5.608 
6.943 6.799 
5.648 5.504 
3.213 5.061 
13.230 13.054 
12.804 12.634 
8.901 8.730 
8.159 7.890 
7. 338 6.988 

(e) 7.671 

(e) 4.655 
(e) 5.716 
(e 6.607 


Anti- 
mony, 
Lon- New 
don York 
7.560 
6.650 
6.750 
8.690 
9.430 
9.500 
8.250 
6.120 
6.000 
6.371 
25.433 10.250 
27.020 21.730 
23.771 14.840 
20. 163 8.004 
22.185 7.466 
23.050 7. 386 
25.281 7.540 
26.421 7.760 
22.746 7.520 
22. 544(c) 8.763 
67.533 30.280 
72.071 25.370 
52.413 20.690 
54.180 12.581 
42.879 8.190 
44.372 8.485 
25.845 4.957 
30.003 5.471 
33.058 7.897 


ee 


Preliminary Estimate of 1923 Metal 
Production in the United States 


Figures by the U. 8S. Geological Survey 


Silver, Coppcr, Lead, Zine, 
Gold Ounces Pounds Pounds Pounds 

Alaska . $6,150,000 (2)600,000 (a)12,500,000 (a)60,000 

Arizona 5,772,300 7,316,000 624,000,000 17,698,000 

California. . 13,274,300 3,444,540 27,098,300 8,400,700 

Colorado... . 6,553,000 5,600,000 3,500,000 41,000,000 52,000,000 

fdaho.......... 685,000 7,650,000 3,900,000 244,177,000 26,200,000 
' Montana..... 1,796,500 13,965,000 224,132,000 36,500,000 135,000,000 
: Nevada..... 4,131,100 10,450,000 64,900,000 18,200,000 14,000,000 
i New Mexico... 550,000 796,000 67,200,000 3,900,000 16,300,000 
; CODOBOR. os. sx 2 + 481,818 102,940 1,180,000 28,000 y 
; South Dakota.... 6,319,000 98295... 
; Texas 800,000 
‘g SUN chat eres 3,188,860 19,500,000 230,675,000 208,272,000 11,200,000 
A Washington 316,800 210,500 854,000 2,793,400 3,000,000 
(a) U.S. dollars. 
it 

ee 


Twas 


United States Refinery Production of Gold and 


eae 


Geological Survey. 


State 
Alaska... ht 
Alabama....... 
Arisons......... 
California. . 
Colorado.... 
Georgia... .. 
Idaho... .. 
Illinois... . . 

% Michigan.... 
Missouri. . . 

i Montana.... 
& Nevada...... 
New Mexico.. 


soem Pp 


ee ee eI 


* Oregon... ee 
; Pennsylvania... . 


Tennessee........ 


MR  Siecscas Gove aieik ta 


Utah... 


Washington........... 


Wyoming... 


4 Philippine Islands. 
4 ne ae 


Totals..... 


North Carolina........ 


South Carolina....... 
; South Dakota......... 


Silver, 1923 


Figures compiled by the Bureau of the Mint, with the co-operation of the 








—— Gold—-—-— -Silver-——————- 
Ounces Value Ounces Value @ 82ce1 
ne $6,401, ba 687.900 $564,078 
0 
292,654 6,049,700 7,239,100 5,936,062 
655,051 13,541,100 3,740,700 3,067,374 
314,495 6,501,200 5,607,100 4,597,822 
19 400 

36,305 750,500 7,832,000 6,422,240 
eee 8,100 6,642 
253,700 208,034 
145,200 119,064 
85,121 1,759,600 14,191,500 11,637,030 
195,227 4,035,700 10,507,000 8,615,740 
23,563 487,100 778,400 638,288 
53 1,100 100 82 
23,085 477.200 64,400 52,808 
111 2,300 1,100 902 

15 300 , 
303,984 6,283,900 93,400 76,588 
319 6,600 107,600 88,232 
44 900 820,100 672,482 
157,567 3,257,200 20,275,700 16,626,074 
15,335 317,000 220,000 180,400 
10 200 100 82 
72,824 1,505,400 38,000 31,160 

5 100 : : ; 

2,485,445 $51,378,700 72,611,200 $59,541,184 


1 Average of Pittman Act price ($1 per ounce) January to June, and of New 


York price July to December, inclusive. 
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Quick- 
silver, 


N ew 


45. 46 
58.946 
66.502 


Plat- 
Silver, inum 
New New 
York York, 
65.250 
67.060 
59.790 
58.260 : . 
59. 580 13.22 


61. 339 18.09 
58.950 20.00 


52.160 19.00 
53.570 18.91 
a4 220 19.50 
60. 352 20. 34 
66.791 28.04 
65.237 30.98 
52.864 16.32 
51.502 24.87 
53. 486 32.70 
53.340 43°42 
60. 835 45.55 
59.791 44.88 
54.811 45.14 
49.684 or.13 
65.661 83.40 


81.417 102. 82 
96.772 105.95 
111.122 114.61 
100.900 110.90 
62.654 75.03 
67.521 97.618 
64.873 116. 537 


(b) Prices 1895 to 1898 are for Lake Copper. 
(d) Average of eleven months, no quotations being made in 


Monthly Average Prices of Metals, 1922-23 











Copper 
New York -— —————-——— London ————--—_ 
Electrolytic Standard Electrolytic 
1922 1923 1922 1923 1922 1923 
January...... 13.465 14.510 65.226 64.494 72.321 71.409 
February....... 12.864 15.355 60.250 67.700 66.125 74.500 
March... 12.567 16.832 59.245 73.851 65.739 81.464 
April... 12.573 16.663 58.799 73.169 64.028 81.331 
re 3.042 15.440 61.092 67.460 66.554 76.568 
ae 13.575 14.663 61.988 66.607 69. 333 73.238 
July 13.654 14.321 63.137 45.278 70.321 72.364 
August me 13.723 13.822 63.784 64.034 69.932 70.000 
September...... 13.748 13.323 63.113 63.194 70.917 68.275 
October.... 13.632 12.574 62.773 60.614 70.693 64. 250 
November... 13.598 12.727 62.795 61.648 70.216 66.477 
December... 14.074 12.823 63.267 62.035 70.132 67.611 
WORE Ss 5.54% : 13.382 14.421 62.123 65.840 68.859 72.291 
New York quotations, cents per lb. London, pounds sterling per long ton. 
Lead 
-——New York——. ——St. Louis—— ————London-—— 
1922 1923 1922 1923 1922 1923 
January........ 4.700 7.633 4.388 7.571 23.667 7.189 
February....... 4.700 8.050 4.396 8.093 20.681 28.519 
March.... ‘ 4.720 8.252 4.421 8.254 21.266 28.815 
April Ns 5.415 8.101 4.946 7.996 22.993 26.956 
oe 5.420 7.306 5.281 7.085 24.462 25.614 
JUNE... 5.745 7.146 5.563 6.852 24.685 25.429 
July... 5.329 6.237 5.447 6.126 24.869 24.188 
August....... ; 5.824 6.582 5.537 6.496 24.580 24.222 
September...... 6.110 6. 856 5. 868 6.700 24.131 25.688 
October..... 6.530 6 831 6. 338 6.570 25.551 27.815 
November... 7.047 6. 846 6. 868 6.582 26.199 30.352 
December...... 7.163 7.369 6.978 7.369 26.079 31.042 
Year......... 5.734 7.267 5.503 7.141 = 24.097.—«-27.147 
New York and St. Louis quotations, cents per lb. London, pounds sterling 
per long ton. 
Tin 
——_—————_New York —— ——-]J.ondon-— 
—— 9%-—~ — Straits — 
1922 1923 1922 1923 1922 1923 
JORUATY.. 6045... 31.480 37.986 32.100 39.173 163.065 181.852 
February....... 29.835 40.693 30.767 42.011 149.850 190.513 
DITOR 050s a bs 28.426 46.569 29.171 48.569 143.152 219.607 
MN. co 5c tk 29.810 44.280 30.605 45.810 149.840 213.081 
MAY 665.5 pha 30.149 42.346 30.971 43.135 150.163 203.097 
IOS i seie vic. 30.707 40.375 31.497 40.957 152.512 191.798 
WONG eas cht a 31.025 37.970 31.733 38.490 156.149 181.188 
WOGUS. co o0sc0s 32.134 38.841 32.380 39.269 160.006 186.705 
September...... 32.075 41.047 32.395 41.547 160.065 198.263 
October. ........ 33.935 41.322 34.600 41.851 170.563 203.957 
November...... 35.911 43.495 36.734 43.995 179.341 220.710 
December...... 36.480 46.662 37.695 47.160 178.697 235.007 
SORE 5 occcies-c 31.831 41.799 32.554 42.664 159.450 202.148 


New York quotations, cents per lb. 


London, pounds sterling per long ton. 
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Antimony, Quicksilver and Platinum Zine 
Antimony (a) Quicksilver (b) Platinum (c) — Si. Louis— — London...- 
——New York—— —New York—-—. —-New York—— 1922 1923 1922 1923 
1922 1923 1922 1922 1922 1923 

January te 4.463 6. 884 49.960 72.731 97.260 112.462 January CETTE ee TER ER CEE Oe Te ee 4.691 6.815 26.321 35.733 
February............... 4.416 7.290 48.295 70.636 89.545 113.273 February......................4.. 4.485 7.152 24.213 35.613 
I gi35235 toes 4.319 8.885 50.204 70.808 87.500 110.846 March........................... 4.658 7.706 25.467 36.720 
PBI s 550830502 4.980 8.380 52.280 69.200 ...500 116.840 ah 9 ad.6 KE oa enduaenae chee 4.906 7.197 26.576 34.275 
DRAG. i..5 5.467 7.477 54.885 68.000 85.529 115.007 | SERED ASE erie ar Rane ne rer Pa rie 5.110 6.625 27.304 31.057 
JURE... .... 5.145 6.839 55.115 67.769 87.212 115.615 PGE cig 2 els OF ae Ae Plan 5.346 6.031 27. 893 29.548 
July ea 5.091 7.097 55.000 66.980 90.180 116.000 July ae 5.694 6.089 29.042 29.335 
AMM. cass, 5:3). Eee Seceee Oe eee Wee See eee ge 88 eee nse em eneseres 6.212 6325 31.170 32.386 
OUI Siete ce mrcucs 6.580 7.633 67.640 63.000 117.280 116.000 a _ ee 54 : "9 409 

October... 6.905 8.005 72.560 61.769 109.440 116.923  September................. ss +e lL a he 
November....... 6.584 9.156 71.521 61.917 108.000 124.479 GUNN ica dares bak Kae ae ws 6.840 6.293 34.528 32.995 
December... 6.382 9.365 72.300 60.000 113.600 125.000 oe Feet eee eee cere eee ees oe. o re i gh 
; ; 3 as cs es * ONIN os 6 cece owes Ws es meses 6. 6. 260 Z 2.611 

ON caecae gi5. ae 7.897 58.946 66.502 97.618 116.537 i. ra 
(*) Antimony quotations in cents per lb. for ordinary brands. (6) Quicksilver in RO ccscces : ‘ 5.716 6.607 30.003 33.058. 
dollars per flask. (c) Platinum in dollars per ounce. 


Monthly average price of silver, and sterling exchange variations, 1922-23, 


are given on p. 87; 


price of pig iron, on p. 138. 


St. Louis quotations, cents per pound. London, pounds sterling, per long ton. 


<Q —_$_§__ 
Production of Principal Minerals From 


Canadian Ores, 1922 and 1923 


Zine Smelter Production, 1918-1923 
In Tons of 2,000 Lb. 





1918 1919 1920 1921 1922 1923 
Fi ee beet ha te Arkansas.... 26,750 31,396 29,966 14,917 16,146 30,038 
igures by Dominion Bureau of Statistics Colorado... 3,897 2,779 1,682 1,200 ‘ : 
Ottawa, Canada Illinois..... 141,808 118,631 109,483 52,183 77,929 81,484 
_ niki , Missouri-Kansas arene ae = 131 ao 23,966 a. 
———— | ——— -—] (Estimated)-— Oklahoma... . 143,371 119,454 ,690 6,644 74,568 123, 
; Quantity Value Quantity Value Electrolytic....... 38,885 25,962 57,441 11,553 55,349 71,073 
—— sibeitiice ae isenaee sstiens qniees $820,000 East and others.... 138,805 130,115 158,379 67,333 125.720 178,652 
Arsenic (As9Q3), Ib E52: j ,784, ee a — —$— _ —_— - — -—— — 
——, _ ; ‘ 569,960 1,852,370 oe aan ae Totals 525,35 471,684 479,772 215,614 373,678 531,202 
‘opper, lb... 42,879,818 5,738,177 86,312,000 12,515, > wid ; r iii ae aa ' ic 
Gold, i 1263364 26.116,050 1'179'500 24,382,000 “ate 1920, 1921, 1922 and 1923 through the courtesy of the American 
ron, tons. . 183,918 59,00 . : 2 : 
Lead. Ib... 93,307,171 5,817,702 112,600,000 7,882,000 Monthly Zine Production, Stocks and Retort Data 
Metals of the platinum / ; 
group, os.. 1,585 124,203 96,000 instndaa Dibnaias seed “uth eee 
Nickel, Ib. 17,597,123 6,158,993 61,444,000 18,433,000 ir al Taine "‘Einlaa End of : Gee end 
— ea Sita Geaeeee “taeee SS Month Month Month Month — of Month 
Chromite and manganese. Sheers "13.547 ee 67,000 January.. 18,252 46,317 47,995 16,574 84,131 
February eg a5. oi. ant pes 
Non-metallies March.. 10,864 48,731 49,574 10,021 , 
Asbestos, tons.. 163,706 5,552,723 205,000 7,400,000 April. 10,021 46,866 47,911 8,976 89,203 
Coal, tons... 15,157,431 65,518,497 17,132,536 74,269,000 May.. 8,976 47,347 43,304 13,019 86,731 
Gypsum, tons... ce 559,265 2,160,898 550,500 2,260,000 June.... 13,019 42,840 38,686 17,173 84,455 
Natural gas, M. cu.ft...... 14,682,651 5,846,501 15,050,000 6,220,000 ~— July. 17,173 43,065 38,998 = 21,240 82,075 
Petroleum, crude, bbl. 179,068 611,176 176,000 583,000  August....... 21,240 41,625 36,394 26,471 75,325 
Salt, tons... 181,794 1,628,323 185,000 1,567,000 September.... 26,471 39,105 42,683 22,893 81,849 
Other non-metallies inelud- October 22,893 42,098 39,204 25,787 84,559 
ing, actinolite, barytes November.... 25,787 44,280 39,163 30,904 84,906 
sorusdun feldspar : December. . 30,904 46,485 40,811 36,578 86,384 
fluorspar, graphite, grind- "Pane 531,202 512,876 = assem 
stones, magnesite, mag- 
° 2 oe 
nesium sulphate, mica, 3 i 
mineral water, natroalu- Production of Lead Refineries, 1918-1923 (a) 
nite, iron oxides, phos- In Tons of 2,000 Lb 
phate, pyrites, quartz, Ejaiiesiie 1918 1919 "1920 1921 1922 1923 
sodium carbonate, sodi- Desilverized. 284,733 226,085 236,912 202,649 210,039 305,861 
um sulphate, tale and Antimonial 18,658 14,864 8,992 5.419 6,265 15,848 
tripolite. 1,324,092 1,036,000 = & fs. Missouri... . 189.207 158.182 206,836 142,804 203,327 182,221 
Portland cement, bbl. 6,943,372 15,438,481 7,652,000 14,291,000 S. W. Missouri. 63,635 55,790 29,004 56,155 63,666 76,644 
All other structural ma- ne ate = See Sa a 
terials, including brick Totals 556,233 454,921 471,744 406,896 483,297 580,574 
and tile, fireclay  pro- Foreign 
ducts, stoneware and pot- Desilverized 98,596 61,380 51,700 47,697 66,781 64,727 
tery, sewer pipe, lime, Antimonial 2,083 1,547 2,197 2,361 1,126 1,035 
sand and gravel, slate a - _ 
: ; F Totals 100,679 62,927 53,897 50,058 67,907 65,762 
and stone. ae err -tuaan tee 656.912 517.848 525.641 456,954 551,204 646,336 
Totals $184,297,242 214,102,000 (a) Tneluding lead derived from serap and junk by primary smelters. 
i 
. ~ . . ‘ sp* 
Iron Ore Mined and Shipped in 1922 and 1923 
U.S. Geological Survey. Figures for 1923 are estimated, 
Ore Mined, aaa Ore Shipped 923 
Gross Tons 
District 1922 x - 1923 Gross Tons Value Gross Tons Value 
seas ood 10,453,578 14,312,000 12,457,856 $43,449,513 14,219,000 $55,128,000 
Mi epee 28,768,960 44,498,000 30,209,372 98,903,398 44,611,000 161,995,000 
Wiccuanka 577,024 1'166,000 794.673 2,455,660 1,179,000 3,587,000 
39,799,562 59,976,000 43,461,901 $144,808,571 60,009,000 $220,710,000 
Southeastern States a - ( 6 
eras 5 134 56 6,837,000 5,294,520 $8,791,069 6,968,000 $14,451,000 
Aabusnn ae 133/000 28.566 77.636 133.000 310,000 
Mi a: 58.408 59,000 58,320 244,928 60,000 292,000 
ae ae 17'279 60,000 19,279 49,415 60,000 152,000 
Punueute.... 156.464 293,900 159,473 418,578 293,000 879,000 
ata 30/97] 151,000 30,359 120,685 202,000 69 4,000 
5.521.839 7,533,000 5,590,517 $9,702,311 7,716,000 $16,778,000 
Northeastern States 4,368 $21,840 
pg “ecg 90.359 309,000 90,374 400, 356 350,000 $1,435,000 
Sieur Waa 444.38] 547,000 191,195 1,049,050 708,000 3,131,000 
ona 780,836 976,000 782.916 1.022.756 971.000 1,159,000 
ennsylvania ’ 
1.315.576 1,832,000 1,068,853 $2,494,002 2,029,000 $5,725,000 
Western States 491,550 677,000 491,349 $804,402 679,000 1,536,000 
Grand total 47,128,527 70,018.000 50,612,620 $157,809, 286 70,433,000 $244,749,000 
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Professional Organizations 


The following list contains the more important na- 
tional professional organizations in the non-ferrous 
mining industries of the United States and the British 
Empire, with the postal address of the secretary: 
American Institute of Mining and Metallurgical Engineers, 29 
West 39th St., New York. 

Mining and Metallurgical Society of America, 2 Rector St., New 
York. 

Society of Economic Geologists, 42 Broadway, New York, 

Geological Society of America, Museum of Natural History, Colum- 
bus Ave. and 77th St., New York. 

Geological Society of Washington, U. S. Geological Survey, Wash- 
ington, D. C. 

American Electrochemical Society, Columbia University, New York, 

American Chemical Society, 1709 G St., N. W., Washington, D. C. 

Institution of Mining and Metallurgy, 225 City Road, London 
EK. C. 1, England. 

Society of Chemical Industry, Central House, Finsbury Square, 
London, EK, C. 2, England; Pratt Institute, Brooklyn, New 
York. 


Geological Society of London, Burlington House, London, W 
England. 


Canadian Institute of Mining and Metallurgy, Drummond Building, 
Montreal, Quebec, Canada. 


Australasian Institute of Mining and Metallurgy, 48 Queen St., 
Melbourne, Victoria, Australia. 
Chemical, Metallurgical and Mining Society of South Africa, 100 


Fox St., Johannesburg, Transvaal, South Africa, 


Mining and Allied Educational 
Institutions 


The following is a list of the principal educational 
institutions in the United States, Canada, and Mexico, 
in which mining engineering subjects are taught: 

UNITED STATES 
Alabama 
Mine Experiment Station, University of Alabama, University, 
Ala.; Dr. Hi. D:. Pallister: 
Alaska 
Alaska Agricultural College and School of Mines, Fairbanks, 
Alaska; Charles EF. Bunnell, President. 
Arizone 
College of Mines and Engineering, University of Arizona, Tuc- 
son, Ariz.; Dr. G. M. Butler, Director. 
Arkansas 
Department of Geology, University of Arkansas, Fayetteville, 
Ark. ; Gilbert H. Cady, Head. 
California 
College of Mines, University of California, Berkeley, Calif. ; 
Frank H. Probert, Dean. 
Department of Mining Engineering, Leland Stanford, Jr., Uni- 
versity, Palo Alto, Calif.; Theodore J. Hoover, Dean. 
Colorado 
Colorado School of Mines, Golden, Colo.; Victor C. Alderson, 
President. 
Connecticut 
Department of Mines and Metallurgy, Sheffield Scientific 
School, Yale University, New Haven, Conn.; Prof. Bb. Brit- 
ton Gottsberger, Head. 
Idaho 
Department of Mines and Metallurgy, University of Idaho, 
Moscow, Idaho; Francis A. Thomson, Dean. 
Illinois 
Mining Engineering Department, University of Illinois, Ur- 
bana, Ill.; A. J. Hoskin, Head, 


Iowa 


Mining Engineering Department, Iowa State College, Ames, 
Jowa; Prof. A. K. Friedrich, Head. 


Kansas 
Department of Mining Engineering, University of Kansas, 
Lawrence, Kan.; Prof. C. M. Young, Head. 
Kentucky 
Department of Mines and Metallurgy, University of Kentucky, 
Lexington, Ky.; C. J. Norwood, Head and Professor of 
Mining. 
Massachusetts 
Department of Mining, Metallurgy and Geology, Massachusetts 
Institute of Technology, Cambridge, Mass.; Prof. Walde- 
mar Lindgren, Head. 
Michigan 
Michigan College of Mines, Houghton, Mich.; F. W. McNair 
President. 
Minnesota 
School of Mines, University of Minnesota, Minneapolis, Minn. ; 


W. R. Appleby, Dean. 


Missouri 
Missouri School of Mines-and Metallurgy, Rolla, Mo.; Dr. 
Charles H. Fulton, Director. 
Montana 


Department of Geology, University of Montana, Missoula, 
Mont.; Prof. J. P. Rowe, Head. 


Montana State School of Mines, Butte, Mont.; G. W. Craven, 
President. 
Nevada 
Mackay School of Mines, University of Nevada, Reno, Nev.; 
W. S. Palmer, Acting Director. 
Virginia City School of Mines, Virginia City, Nev.; James D. 
McPherson, Principal. 
New Mexico 
New Mexico School of Mines, Socorro, N. M.; E. H. Wells, 
President. 
New York 
School of Mines, Columbia University, New York, N. Y.; Prof. 
A. L. Walker, Head, 
Department of Geology, Cornell University, Ithaca, N. Y.; 
Prof. H. Ries, Head. 
North Dakota 
School of Mines, University Station, Grand Forks, N. D.; Dr. 


Kk. J. Babcock, Dean. 


Ohio 
Case School of Applied Science, Cleveland, Ohio; Charles S. 
Howe, President. 


Department of Mine Engineering, Ohio State University, Co- 
lumbus, Ohio; H. E. Nold, Professor. 
Oklahoma 
College of Engineering, University of Oklahoma, Norman, 
Okla.; J. H. Felgar, Dean. 
Oklahoma School of Mines and Metallurgy, Wilberton, Okla. ; 
Mead S. Johnson, President. 
Oregon 
School of Mines, Oregon Agricultural College, Corvallis, Ore. ; 
Dr. W. J. Kerr, President. 
Pennsylvania 
Department of Mining and Metallurgy, Carnegie Institute of 
Technology; Schenley Park, Pittsburgh, Pa.; Prof. Fred 
Crabtree, Head. 
Department of Mining Engineering, Lehigh University, Beth- 
lehem, Pa.; Prof. Howard Eckfeldt, Head. 
Department of Mining Engineering, Lafayette College, Easton, 
Pa.; W. B. Plank, Head. 
School of Mines, University of Pittsburgh, Pa.; H. Lb. Meller, 
Dean. 


School of Mines, Pennsylvania State College, State College, 
Pa.; E. A. Holbrook, Dean. 
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South Dakcta 


South Dakota State School of Mines, Rapid City, S. D.; C. C. 
O’Harra, President. 


Texas 
College of Mines and Metallurgy, University of Texas. 
Utah 


Schools of Mines and Engineering, University of Utah, Salt 
Lake City, Utah; Dr. Joseph F. Merrill, Director. 


Virginia 
Department of Mining Engineering, Virginia Polytechnic In- 
stitute, Blacksburg, Va.; Prof. O. C. Burkhart, Head. 
Washington 
College of Mines, University of Washington, Seattle, Wash. ; 
Milnor Roberts, Dean. 
School of Mines and Geology, State College of Washington, 
Pullman, Wash.; L. O. Howard, Dean. 


West Virginia 
Department of Mining Engineering, West Virginia University, 
Morgantown, W. Va.; Prof. A. C. Callen, Head. 
Wisconsin 
Department of Mining and Metallurgy, University of Wis- 
consin, Madison, Wis.; Prof. R. S. McCaffery, Principal. 


Wisconsin Mining School, Platteville, Wis.; H. B. Morrow, 
Director. 


Wyoming 


Department of Mining Engineering, University of Wyoming, 
Laramie, Wyo.; Prof. E. P. McCarty, Head. 


CANADA 


University of Toronto, Queen’s Park, Toronto, Ont. 
Queen’s University, Kingston, Ont. 

McGill University, Montreal, Que. 

University of Alberta, Edmonton, Alberta. 
University of British Columbia, Vancouver, B. C. 


MEXICO 


Escuelas de Ingenieros, Mérida, Yucatan. 

Iiscuelas de Ingenieros, Morélia, Michoacan. 

Kscuela Nacional de Maestros, Zacatecas, Zacatecas. 
Colegio de Estato, Guanajuato, Guanajuato. 
Ingenieros Agronimos, Leon, Guanajuato. 

Instituto Juarez, Villahermosa, Tabasco. 
Universidad Nacional de México, Mexico, D. F. 
Instituto Geolégico, Mexico, D. F. 


sees 


U.S. Bureau of Mines 


The personnel of the chief administrative officials of 
the U. S. Bureau of Mines is as follows: 


Washington, D. C. 

Director, H. Foster Bain. 

Assistant Director, D. A. Lyon. 

Private Secretary and Administrative Assistant, E. B. Swan- 
son. 

Chief Clerk, Harrison Ek. Meyer. 

Chief Mining Engineer, Chief of Division of Mining, George 
S. Rice. 

Chief Mechanical Engineer, Chief of Division of Fuels, Ozni 
P. Hood. 

Chief Chemist, Chief of Division of Mineral Technology, 
Samuel C. Lind. 

Chief Petroleum Engineer, Chief of Division of Petroleum 
and Natural Gas, F. B. Tough. 

Chief of Division of War Minerals Supply, Harry S. Mulliken. 

Chief Explosives Chemist, C. EK. Munroe, 

Chief Engineer, U. S. Government Fuel Yards, George S. Pope. 

Chief Division of Information Service, C. E. Julihn. 

Chief Surgeon, Medical Division, R. R. Sayers. 

Pittsburgh, Pa. 

Superintendent Pittsburgh Experiment 
Fieldner. 

Chief Engineer, Division of Mine Safety Service, D. J. Parker. 

Chief Coal Mining Engineer, James W. Paul. 


Station, Arno C. 


U.S. Geological Survey 


The personnel of the chief administrative officials of 


the U. S. Geological Survey, Washington, D. C., is as 
follows: 


Director, George Otis Smith. 

Chief Clerk, H. C. Rizer. 

Geologic Branch, Walter C. Mendenhall. 

Alaskan Mineral Resources Branch, Alfred H. Brooks. 
Topographic Branch, C. H. Birdseye. 

Water-Resources Branch, N. C. Grover. 

Land-Classification Branch, Herman Stabler. 

Publication Branch, Section of Texts, G. M. Wood. 
Administrative Branch, Executive Division, Guy E. Mitchell. 


$$ 


State Geologists and Engineers 


The following is a list of state officials directly or 
indirectly connected with the mining industries, with 
whom the U. S. Geological Survey is in contact: 


Alabama 
Prof. Hugene A. Smith, State Geologist, University of Ala- 
bama, University, Ala. 
Arizona 
Dr. G. M. Butler, Director; Carl Lausen, Geologist ; University 
of Arizona, Tuscon, Ariz. 
Arkarsas 
G. Branner, State Geologist, Little Rock, Ark. 
J. G. Ferguson, Commissioner of Mines, Manufactures, and 
Agriculture, Little Rock, Ark. 
California 
Lloyd L. Root, State Mineralogist, San Francisco. 


Colorado 
Prof. Russell D. George, State Geologist, University of Colo- 
rado, Boulder, Colo. 
Connecticut 
Prof. Henry H. Robinson, Superintendent, State Geological 
and Natural History Survey, Yale University, New Haven, 
Conn. 
Florida 
Herman Gunter, State Geologist, Florida State Geological 
Survey, State Geological Survey, Tailahassee, Fla. 
Georgia 


Prof. S. W. McCallie, State Geologist, Geological Survey of 
Georgia, Atlanta, Ga. 


Idaho 


Francis A. Thomson, Secretary, Bureau of Mines and Geology, 
and Dean, School of Mines; Dr. F. B. Laney, Department 
of Geology, University of Idaho, Moscow, Idaho. 

Illinois 

Prof. M. M Leighton, Chief, State Geological Survey Division, 

Urbana, Il. 
Indiana 


Prof. W. N. Logan, State Geologist, Department of Geology 
and Natural Resources, Indianapolis, Ind. 


Iowa 
Prof. George F. Kay, Director, Iowa Geological Survey, lowa 
City, lowa. 
Kansas 
Dr. Raymond C, Moore, State Geologist, University of Kansas, 
Lawrence, Kan. 
Kentucky 
Dr. W. R. Jillson, State Geologist and Director, Kentucky 
Geological Survey, Frankfort, Ky. 
Louisiana 


Louisiana Soil and Geological Survey, Louisiana State Uni- 
versity, Baton Rouge, La. 


Maryland 
Dr Kdward B. Mathews, State Geologist, Maryland Geological 
Survey, Johns Hopkins University, Baltimore, Md. 


Michigan 
Richard A. Smith, Chief of the Michigan Geological and 
Biological Survey Division, Department of Conservation, 
Lansing, Mich. 


Minnesota 


Prof. W. H. Emmons, Director, Minnesota Geological Survey, 
University of Minnesota, Minneapolis, Minn. 
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Mississippi 
Dr. E. N. Lowe, Director, Mississippi Geological Survey, 
Jackson, Miss. 
Missouri 
H. A. Buehler, State Geologist and Director. Bureau of 


Geology and Mines, Rolla, Mo. 


Montana 
Dr. J. P. Rowe, State Geologist, University of Montana, Mis- 
soula, Mont. 
George W. Craven, Director, State Bureau of Mines and 
Metallurgy, Butte, Mont. 
Dr. C. H. Clapp, President, University of Montana, Missoula, 
Mont. 
Nebraska 
Prof. E. H. Barbour, State Geologist, University of Nebraska. 
Lincoln, Neb. 
Nevada 
Andy J. Stinson, Inspector of Mines, Carson City, Nev. 
New Jersey 
Dr. H. B. Kumeil, Director and State Geologist, Department. 
of Conservation and Development, Trenton, N. J. 
New Mexico 
Prof. R. W. Ellis, State Geologist, University of New Mexico, 
Albuquerque, N. M. 
New York 
Dr. John M. Clarke, State Geologist, University of the Staté 
of New York, Albany, N. Y. 
North Carolina 
Colonel Joseph Hyde Pratt, Director, North Carolina Geolog- 
ical and Economic Survey, Chapel Hill, N. C. 
North Dakota 
Dr. A. G. Leonard, State Geologist, State Geological Survey, 
University of North Dakota, University, N. D. 
Ohio 
Prof. J. A. Bownocker, State Geologist, Geological Survey of 
Ohio, Columbus, Ohio 
Oklahoma 
C. E. Decker, Custodian, Oklahoma Geological Survey, Nor- 
man, Okla. 
Oregon 
Henry M. Parks, Director, Oregon Agricultural College, 
Corvallis, Ore. 
Pennsylvania 
Dr. George H. Ashiey, State Gesiogist, Topographic and Geo- 
logical Survey, Harrisburg, Pa. 
South Carolina 
Prof. Stephen Taber, Acting State Geologist, Columbia, S. C. 
South Dakota 
Dr. Freeman Ward, State Geologist, State Geological and 
Natural History Survey, Vermilion, S. D. 
Tennessee 
Wilbur A. Nelson, State Geologist, Tennessee State Geologieal 
Survey, Nashville, Tenn 
Texas 
Dr. J. A. Udden, Director, Bureau of Keonomic Geology and 
Technology, Austin, Tex. 
Utah 
Prof. William Peterson, State Geologist, Agricultural College 
of Utah, Logan, Utah. 
Vermont 
Dr. George H. Perkins, State Geologist, University of Vermont, 
Burlington, Vt. 
Virginia 
Dr. Thomas L. Watson, Director and State Geologist, Virginia 
Geological Survey, Charlottesville, Va. 
Washington 


Prof. Solon Shedd, Supervisor of Geology. Department of 
Conservation and Development, Pullman, Wash. 


West Virginia 


Dr. I. C. White, State Geologist, West Virginia Geological 
Survey, Morgantown, W. Va 


Wisconsin 
Dr. W. O. Hotchkiss, Director, Geological and Natural History 
Survey, Madison, Wis. 
Wyoming 


A. B. Bartlett, State Geologist, Geological Survey of Wyom- 
ing, Cheyenne, Wyo. 


Ontario, Canada 
Willet G. Miller, Provincial Geologist, Toronto, Ont., Canale. 





Trade Associations 


The following is a list of trade associations connected 
with United States mining industries: 


General 

American Mining Congress, 841 Munsey Building, Washing- 
ton, D.C. 

Association of Arizona Mining Men, Phoenix, Ariz. 

California Metal and Mineral Producers’ Association, San 
Francisco. 

Chamber of Commerce and Mines, Douglas, Ariz. 

Chamber of Mines and Oil, Los Angeles, Calif. 

Idaho Mining Association, Mackay, Idaho. 

Montana Mining Men’s Association, Helena, Mont. 

National Metal Trades Association, Chicago, Ill. 

Nevada Mine Operators’ Association, Reno, Nev. 

Northwest Mining Association, Spokane, Wash. 


Copper 
Copper and Brass Research Association, 25 Broadway, New 
York. 
Copper Export Association, 25 Broadway, New York. 
Gold 
American Gold and Silver Institute, Washington, D. C. 
Graphite 
Plumbago-Graphite Association, 17 State St., New York. 
Gypsum 
Gypsum Industries Association, 111 W. Washington St., 
Chicago. 


Iron and Steel 


American Iron and Steel Institute, 40 Rector St., New York. 

American Pig Iron Association, Penton Building, Cleveland, 
Ohio. 

Association of American Steel Manufacturers, Pittsburgh, Pa. 

Lake Superior Iron Ore Association, Cleveland, Ohio. 


Kaolin 
Southern Kaolin Miners’ Association, Macon, Ga. 
Lead 
American Institute of Lead Manufacturers, 90 West St., New 
York. 


Limestone, Lime 


National Agricultural Limestone Association, Columbus, Ohio 
National Lime Association, 980 G Street N.W., Washington, 
D.C; 


Magnesia 


Magnesia Association of America, 246 N. 17th St., Philade!- 
phia, Pa. 





Magnesite 

Western Magnesite Association, San Francisco. 
Petroleum 

American Petroleum Institute, 17 West 44th St., New York. 
Phosphate Rock 

Phosphate Export Association, 2 Rector St., New York. 
Portland Cement 

Portland Cement Association, 347 Madison Ave., New York 
Potash 


. §S. Potash Producers’ Association, Southern Building 
Washington, D. C. 


Refractories 
Refractories Manufacturers’ Association, 340 Oliver Building, 
Pittsburgh, Pa. $ ' 
Slate 
National Slate Association, Philadelphia, Pa. 
Tale 


Tale and Soapstone Producers’ Association, Box 567, Cleve- 
land, Tenn. 


Zine 
American Zine Institute, 27 Cedar St., New York. 
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New Machinery 


By A. H. Hubbell 


Managing Editor 


and mill came on the market in 1923. The 

larger part of these, however, embodied no 
radical or remarkable departures from existing designs. 
Machine design is not accomplished overnight or even 
in the course of a year perhaps, but is a continuous 
process accompanied by slow and costly experiment and 
testing, the results of which are generally kept guarded 
for a varying period before the manufacturer feels 
safe in announcing something new. Ever-increasing 
demands for greater economy, extending to every opera- 
tion, are reflected in the development of machinery 
accomplished. 

Rock Drills—Intense competition between makers of 
machine drills has resulted in a great variety of types, 
each one suited to a special purpose. These vary from 
rock drills of the lightest and smallest design possible, 
for work in constantly deepening American mines—with 
labor that is no longer willing to sweat over ponderous 
machines—to drills of the largest and heaviest kind to 
meet the strenuous demands of tunnel work on big 
hydro-electric projects. There were no marked changes 
in design in 1923, but all efforts were directed to cut- 
ting down drilling time and decreasing maintenance 
charges. The hammer type of drill continued increas- 
ingly popular, as it has been for several years past, and 
the large majority of drills in use today are of this type. 

Compressors—Little or no change took place in the 
essentials of compressor design, which has become 
fairly well established. The reciprocating type of com- 
pressor is being rapidly displaced by the turbo-blower 
where large capacities at low pressure are demanded. 
This change is most notable in copper flotation and 
blast-furnace work and in steel converting. During 
1923, construction of some very large units was under- 
taken for this class of work. The direct-connected 
motor-drive is rapidly coming into favor, though a 
large number of steam-driven units are being sold, in 
addition to belt-driven compressors that are operated by 
motors. 

Sharpeners—Drill-sharpening machines have become 
standard shop equipment and are rapidly displacing 
hand work wherever conditions warrant. A hand 
shanking device was developed during 1923, however. 
to facilitate this class of work where it is necessary. 
As heat treatment of steel is of as much importance 
as proper sharpening, the development of an electrical 
device to enable the blacksmith to tell when the proper 
temperatures for forging and quenching are reached 
is well worth noting. A new type of power black- 
smithing hammer for the shop was also introduced. 

Mine Locomotives—A very interesting development 
in underground haulage in 1923 is the design of an 
electric storage-battery locomotive that is small enough 
to be moved from level to level and yet made so as to 
give efficient service. This locomotive carries a single 
motor and double reduction gearing to one axle with a 
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chain drive between axles. The battery is carried on 
a trailer. Still another small storage-battery locomo- 
tive weighing 14 tons for track gages of 14 in. and up 
has been added to existing lines. A drawback to the 
use of storage-battery locomotives \has been the 
restricted capacity of batteries, it being practically 
necessary to have more than one battery for a loco- 
motive. To facilitate the rapid exchange of batteries, 
one manufacturer developed a transfer rack during 
the year, the transfer being made mechanically through 
power from the battery. This increases the locomo- 
tive’s tramming range. 

Pumps—In pumping, there has been a trend in deep- 
level work toward the use of positive displacement 
power pumps that have water ends made of forged 
steel billets with all passages bored in the solid metal. 
This follows practice in the oil fields, where such water 
ends began to be used about 1916. Pumps of this type 
are motor driven and usually horizontal and double 
acting in form, and may be either single, duplex, or 
triplex. Such water ends are used to insure depend- 
ability under high pressure. For pumping from 
shallower depths centrifugal pumps continued the most 
popular. One manufacturer is now using two double 
volutes in series, or four stages, thus securing simplic- 
ity, few parts, low velocity, and high capacity. Another 
development was that of a vertical double-suction volute 
centrifugal pump, direct-connected to a vertical motor, 
all mounted in a steel frame, for use in unwatering 
mines. In mill work, although there were no new 
designs, centrifugal sand pumps were applied to han- 
dling thick pulps, and the possibility of pumping 
concentrates and cement slurry at 65-70 per cent solids 
was pointed out. 

Hoists—Marked improvements were made in small 
air hoists of the “slusher” class, and, at the other 
extreme, construction of the largest electric hoist in 
the world was undertaken. This big hoist, intended 
for coal mining work, will raise 22,000 lb. per trip in 
sixteen seconds, from a depth of 607 ft. and will be 
driven by two 2,200-hp. motors. Of the slusher-type 
hoists, one of the single-drum type has been developed 
whose air consumption varies from 25 to 30 cu.ft. per 
minute over a range of from 5 to 11 hp. at an air 
pressure of 50 to 80 lb. per square inch gage at the 
throttle. Another, a double-drum hoist, develops 10 hp. 
with 50 Ib. of air at the hoist. Both of these types of 
hoists can be had with brakes, which permits their use 
in handling loads in raises and winzes. It is only by con- 
trasting these machines with earlier models of the same 
type that the great progress made is realized. A steam 
hoist and an electric hoist, both portable and of single- 
and double-drum type, were also introduced. There was 
little change in mine hoists of the usual standard sizes 
between the two extremes mentioned here. 

In some important quarters no definite conclusions 
have been reached as to the advantages of scraper or 
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slusher practice for underground loading, despite the 
rapidity with which the practice has been extended. 
Experimentation by mining companies with various 
types of scrapers continued, and many find this system 
of loading very desirable. 

Mucking Machines—The year was an important one 
in the field of underground mechanical loading ma- 
chines. Two new shovels after long trial were finally 
introduced. One of these, a caterpillar-mounted elec- 
trical shovel, will load about one ton a minute, if given 
perfect car service, will travel in a 7x7-ft. drift, work 
in an 8-ft. heading and shovel a 30- to 32-ft. width 
of ore from a central position. It is readily mobile, 
with a travel speed of 50 ft. per minute. The other 
shovel is a light, easily movable, air-operated shovel, 
of the full-revolving type, and will handle, it is claimed, 
15 to 30 tons per hour, taking 125 cu.ft. of air 
per minute at 70 to 90 lb. Its mobility is a feature, 
as it will go on a 3x34-ft. cage without disassembling, 
for transfer to different levels. It weighs only 3,600 
Ib. It will work in a 5x7-ft. drift and will clean a path 
18 ft. wide. Various improvements were made in 
other existing makes, chiefly in the character of mate- 
rials used. One maker put out a new series of machines 
for working in a space 48 in. high above the rail. 

Power Shovels—Considerable progress was made in 
the field of power shovels for pit and other surface 
work. Adaptation of crawler trucks to railroad-type 
shovels, though strictly not a development of 1923, was 
a feature of the year. It does away with the working 
track, cuts the size of the pit crew, increases output 
and thus decreases cost. Many operators are putting 
their shovels on caterpillars. In connection with power 
shovels, the introduction of a new machine for shifting 
standard-gage and 36-in. gage track, and for raising it 
for ballasting, is to be noted. 

Car Dumpers—Advance in car-dumper design in 1923 
was marked, on one hand, by a new and improved 
machine for dumping the largest railroad cars, and, on 
the other, by the construction of the 400-ft. dumper 
capable of turning thirty-five mine cars at a time, that 
was installed for a well-known coke company. 

Conveyors —In the conveyor field, an interesting 
device was developed for keeping belts from riding up 
on the sides of the supporting frame. A _ horizontal 
rotary pipe conveyor of novel design for handling wet 
and semi-dry solids was also introduced. Various 
changes in construction details were effected, resulting 
in elevator chains and belt carriers of more rugged type, 
improved belt trippers and the like. 

Smelter Equipment—As to metallurgical equipment, 
there is to be noted the extensive use of alloy steels in 
sintering machines and fans, reinforced construction 
in their framework and the adoption of a flexible seal. 
This latter. is said to give a smoother running ma- 
chine, less strain on the mechanism, absence of wear 
on the air-seal surfaces, and to save power by giving 
a tight air seal at all times. Two new applications of 
sintering machines were introduced in 1923 for treat- 
ing phosphate gravel for making soluble phosphate and 
for roasting zinc concentrates. New sizes of machines 
were put on the market. A new machine for casting, 


stamping and stacking lead pigs ready for their removal 
by a larry was developed at Collinsville, Ill. In the 


course of experimental work a special furnace with a 
horizontal revolving hearth and carborundum muffle 
heating was devised for making sponge iron on a semi- 
commercial scale. An improved type of copper con- 
verter stand was developed. 

Concentration—Technical literature of 1923 records 
the development of three new types of magnetic separa- 
tors. Magnetic pulleys have now been developed to the 
point where they may be successfully applied as con- 
centrating units. Minor improvements in flotation ma- 
chines were made. The only change noted is a tendency 
toward building machines of the pneumatic type in 
longer and shallower units. 

Filters—More extensive use of the vacuum filter and 
a lesser use of the leaf-type filter were the principal 
developments in this field. Minor improvements were 
made in the various types of machines. Of the two 
well-known makes of drum filter, one was acquired by 
the company making the other, and the valuable features 
of both filters will be embodied in the one machine. 

Amalgamator—A new machine for recovering gold 
by amalgamation and employing centrifugal force is 
said to make possible the instantaneous and complete 
recovery of all the amalgam simply by stopping the 
machine. There are no plates to scrape. 

Screening—A_ valuable contribution to screening 
practice was the development of a non-clogging, rotary 
grizzly of the ring type, for screening lump material, 
and which combines large capacity with low power con- 
sumption and gives high efficiency at a reasonable price. 
Competition between manufacturers developed several 
new vibrating screens which do excellent work and are 
comparatively cheap. The increase in the number of 
makes of this type of screen during 1923 was notable. 

Crushing and Grinding—The rod mill became in- 
creasingly popular in 1923 and several manufacturers 
added them to their lines. The use of self-aligning 
roller bearings with rod mills has proved advantageous. 
A new type of balanced rod mill with peripheral dis- 
charge was introduced. There seemed to be a tendency 
in some sections toward crushers of large size; and 
during 1923 several units of both jaw crushers and rolls 
of very large dimensions were manufactured. There 
was also a noticeable tendency toward the use of rolls 
for finer grinding, and improvements have been made in 
rolls of large size for this purpose. The use of steel 
frames and crowns in gyratory crushers has proved 
popular. 

Power—In the power field the use of synchronous 
motors for mine and mill work continued to widen. 
Appreciation of the fact that the high power factor 
thus obtained will lower power plant costs, reduce over- 
all losses, and improve conditions is responsible for 
this growing change from the use of motors of the 
induction type. Steam power plants of most mining 
companies are little affected by the changes that have 
been made in central-station practice. For the last few 
years the uniflow engine has given a stimulus to the 
steam engine industry which is continuing. The recent 
installation in a Hartford plant of a mercury boiler, 
which is experimental though on a commercial load, and 
which has attracted wide attention, need not be ex- 
pected to alter mine power plant practice for years to 
come, if ever. 
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Mining Dividends in 1922 and 1923 
———_———Dividends Paid-——-——-— — 
——-—1922- -1923- 
U ited Shares Par Per Per Total -———Latest ——— 
Company Name States Issued Value Share Total Share Total to Date Date Amount 
ANMECEK, C2 3..0:0.0:5:2 Mich. 250,000 $25 $2.00 $400,000 $2.50 $625,000 $13,175,000 June '23 $1.50 
American Metal. Liane oe 536,000 100 5.50 1,364,000 3.00 1,608,000 (a) Dee. '’23 ae 
American Metal, pfd Be eres » wes 50,000 100 3.50 175,000 7.00 350,000 (a) Dec. ’'23 2 
Am. Sm. & ttef.. U. S.-Mex. 609,980 100 Pa - mG 2.50 1,524,950 47,990,529 Nov. ’23 1.25 
Am. Sm. & Ref., pfd.. U. S.-Mex. 500,000 100 7.00 3,500,000 7.00 3,500,000 82,796,386 Dec. ’23 1.75 
Am. Smelers, ptd., A.. U.S. 95,994 100 6.00 584,284 2.00 191,988 73,648,622 Jan. °23 2.00 
Am. Smelters, pfd., B ; U.S. 30,974 100 5.00 159,420 .50 15,487 14,464,015 Jan. '23 * 1.663 
Anaconda Copper...... Various 3,000,000 50 ‘ ae Nata 2.25 7,500,000 (a) Oct. °23 75 
Arizona Commercial, ¢ . Ariz. 265,000 5 ; at .50 132,500 (a) July ’23 50 
Bethlehem Steel, B..... 4 Various 1,801,519 100 5.00 (a) 5.00 9,007,595 (a) Oct. °23 1.2 
Betty O'Neal, s.... ; Nev. 200,325 5 ; a i 15 30,049 (a) May '23 15 
Bunker Hill & Sullivan, Ls... . . Ida. 327,000 10 3.25 1,062,750 5.00 1,635,000 28,872,000 Dec. '23 1.00 
Butte Copper & Zine, z.l.s....... Mont. 600,000 5 : : a ; .50 300,000 (a) Mar. '23 .50 
Calif. Rand. Silver.... ee Cal 1,280,000 1 . 84 1,075,200 30 384,090 2,656,000 Dee. '23 02 
Calumet & Arizona, c. : . Ariz. 642,524 10 2.00 1,285,044 3.50 2,248,834 50.449, 391 Dee. °23 ae 
Calumet & Hecla, ¢......... . Mich. 2,005,502 25 10.00 1,000,000 .50 1,002,751 (a) Dee. ’23 =e 
Cardiff Min. & Sml.,s.l....... Utah 500,000 I a eee = j .10 50,000 925,000 Dec. ’23 .10 
Central Eureka, g.... Cal. 392,616 1 .09 35,335 : a ; 1,122,631 Dec. '22 .03 
Champion, ec . Mich. 100,000 25 6.00 600,000 7.00 700,000 27,150,261 Jan. °23 7.00 
Chief Conso hdated, s.g.l.. ae Utah 871,384 I .30 265,206 .40 348,553 2,662,082 Nov. ’23 .10 
Colorado Fuel and Iron,  Pid.. va Col. 20,000 100 8.00 160,000 8.00 160,000 (a) Nov. *23 2.00 
Columbus-Rexal), s.l.c. Utah 586,235 1 .03 17,567 .05 29,312 61,535 July °23 .05 
Copper Range, ¢... . Mich. 394,422 25 1.00 394,422 1.09 394,422 27,787,189 May ’23 1.00 
Cresson Consol., g.. . Col. 1,220,000 | . 40 488,000 .40 488,000 9,833,163 Oct. ’23 .10 
Dragon Con., s.¢.l.g.......:....... Utah 1,875,000 I .03 56,259 .005 9,375 271,875 Dec. '23 .005 
Eagle & Blue Bell, Ls..... . Utah 893,146 I 05 44,657 . ; 1,652,300 Nov. '22 .05 
Eagle-Picher Lead. Various 80,000 100 5 4 ea - 2.25 180,000 (a) Oct. '23 2.25 
Eagle-Picher Lead, pfd........ Various 10,000 100 6.00 60,000 6.00 60,000 (a) Oct. '23 1.50 
Federal M. & Sm., pfd . Ida 120,000 100 4.75 570,000 7.00 840,000 17,823,837 Dee. '23 t.25 
General Devel. pment. : U.S. 120,000 25 a 90,000 1.00 120,000 5,243,917 Nov, ’23 «aa 
Golden Cycle, g ‘ €..1 1,500,000 1 .08 120,000 : j 9,753,300 Dec. °22 .02 
Great Northern Iron Ore . Minn. 1,500,000 ; 3.00 4,500,000 3.00 4,500,000 (a) Dee. '23 2.00 
Hecla ne Bead eee . wee. 1,000,000 0.25 25 950.000 1.15 1,150,000 11,570,000 Dee. '23 ime 
Homestake, ; - - 251,160 100 3.50 879,060 6 00 1,506,960 45,310,684 Dee. °23 .50 
Inland rg dobekeg Minn. 1,007,007 25 Satake 1.25 1,258,752 (a) Dee. '23 625 
Inspiration Cons. Coppe r. ; Ariz. 1,181,967 20 ; 1.50 1,772,950 (a) Oct. '23 .50 
Internatl. Nickel, a. U. S.-Can. 89,126 100 6.00 534,756 6.00 534.756 9,625,494 Nov. °23 1.50 
Iron Blossom, s.Lg... Utah 1,000,000 0.10 .05 50,000 .10 100,000 3,450,000 Oct. ’23 025 
Iron Cap Copper Ariz. 142,100 10 4 ae t3 21,315 (a) May ‘23 15 
Isle Royale, e.... Mien. 150,000 25 1.00 150,000 1.50 225,000 (a) Sept. ’23 .50 
Kennecott Copper. . Alaska 3,871,000 3.00 11,613,000 (a) Vet. °23 rae 
Miami Copper....... Ariz. 747,114 5 2.00 1,494,228 2.00 1,494,228 27,433,343 Nov. '23 50 
Mohawk, e.... , Mich. 115,000 25 3.00 300,000 3.00 345,000 10,320,000 Oct. °23 1.00 
Mother Lode Coa, e.. , Alaska 2,500,000 1.00 2,500,000 1.00 2,500,000 5,000,000 Dec. ’23 .50 
National Lead...... ; ise “See 206,554 100 6.50 1,342,601 8.00 1,652,432 13,994,033 Dec. °23 2.00 
National Lead, pfd.... ; ace | ee 243,676 100 7.00 1,705,732 7.00 1,705,732 27,291,712 Dee. ’23 1.75 
New Cornelia Copper Ariz. 1,800,000 5 1.00 1,800,000 75 1,350,000 2,700,000 Aug. '23 25 
New Jersey Zinc..... Zs U.S. 454.664 100 8.00 3,637,312 10.00 4,546,640 (a) Nov. '23 2.00 
North Star, g........ : Cal 250.000 10 20 50,000 7 5,712,040 June ’22 20 
Osceola Consol., ¢.... Mich. 96,150 25 2.00 192,300 2.00 192,300 18,140,975 June '23 1.00 
Park City: 063.0266. : Utah 876,000 5 ; .475 4,161 = Oct. °23 125 
Park Utah, s.1. Utah 1,000,000 | 60 60,000 45 45,000 (a) Oct. °23 oe 
Phelps Dodge Corp. Various 500,000 100 4.00 2,000,000 4.00 2,006,000 102,846,000 Oct. 23 1.00 
Republie Iron and Steel, pfd....... Various 250,000 100 1.75 448,000 9.2 2,312,500 (a) Oct. °23 3.75 
Rochester Silver. . . : Nev. 1,775,079 | 075 133,131 : 310,639 Dec. '22 .025 
St. Joseph Lead 5 M>. 1,549,369 10 1.25 1,936,711 2.00 3,098,938 28,339,824 Dec. °23 .50 
St. Mary’s Min. Land, e.. Mich. 160,000 25 2.00 320,000 4.00 640,000 13,440,000 Dec. °23 1.00 
Silver King Coa, s.]........ . Utah 1,250,000 5 sao 182,415 85 1,062,500 16,630,975 Oct. °'23 .20 
Silver Wave Mining, s.l.... Utah 647,500 (a) ; 001 647 1,942 Oct. '23 00; 
Sloss-Sheftield Steel & ee pfd... Ala. 67,000 100 1.75 117,250 7.00 469,000 (1) Oct. °23 ee 
Tamarack & Custer, L.s. ; . Ida. 1,775,079 | 08 142,096 732,215 Oct. °23 .02 
Tecopa Cons., s.].. Calif. 3,000,000 1 OF 30,000 023 75,000 (a) Oct. *23 015 
Tennessee Copper & Chemical..... Tenn. 794,426 1.25 993,030 (a) Oct. °23 25 
Texas Gulf Sulphur... ; Texes 635,000 10 5.00 3,175,000 6.25 3,967,000 7,777,000 Den. °23 2.00 
Tintie Standard, l.s......... Utah 1,174,700 I 15 117,470 25 293,675 2,125,952 June '23 ae 
Tonopah-Belmont, s.¢. . Nev. 1,500,000 | 15 225,000 10 150,000 10,718,063 Anril '23 .05 
Tonopah Divide, s.g.... Nev 1,014,800 1 20 202,960 (1) Oct. °23 10 
Tonopah Extension, g.s... Nev. 1,392,715 I 20 248,543 20 248,543 3,325,963 Oct. °23 05 
Tonopah Mining, g.s... Nev. 1,000,000 | 15 150,000 30 300,000 15,475,000 Get... 25 .075 
Union Copper, Land & Mining. . Mich. 80,000 25 50 40,000 (1) Dec. '23 50 
United Eastern, g. Ariz 1,363,000 I 60 817,800 60 817,800 5,588, 300 Oct. °23 a 
U.S. Sm., Ref. & Min., pfd. Various 486,350 50 3.50 1,702,225 3.50 1,702,225 29,987,942 Oct. °23 875 
U.S. Steel... U.8. 5,083,025 100 05 25,415,125 5.25 26,685,881 (a) Dec. '23 1 50 
U.S. Steel. pfd. : U. 8. 3,602,811 100 07 25,219,677 07 25,219,677 (a) Nov. °23 1.75 
United Verde, ¢..... Ariz. 300,000 4.50 1,350,000 8.50 2,475,000 (a) Dec. °23 2.00 
United Verde Ext., ¢... Ariz. 1,059,000 0.50 1.00 1.050.000 3.50 3,675,000 17,430,000 Nov. °23 1.00 
Utah Apex, s.l... Utah 528,200 5 75 396,150 (a) Sent. °23 25 
Utah Copper.... Utah 1,624,490 10 2.00 3,248,980 4.09 6,497,960 125,317,828 Nec. 23 1.00 
Virginia Iron, Coal & Coke........ U.S 50,000 (a) 2.50 125,000 (a) July *23 2.00 
West End Cons., g.s........ Nev. 1,788,486 5 15 268,273 10 178,848 1,967,334 Mar. '23 05 
Foreign 
Amparo, g.s. Mex. 2,000,900 $1 $0.17 $340,000 $0.12 $240,000 $4,532,177 Nov. '23 $0. 30 
Asbestos Corporation....... Que. 30,000 100 6.00 180,000 5.50 165,000 1,035,900 Oct. '23 1.00 
Asbestos Corp’n., pfd..... Que. 40,000 100 7.00 280,000 6.75 270,000 1,910,000 Oct. °23 1.50 
Belmont Surf Inlet, g.... ee 2,509,000 1 025 62,500 625,000 Oct. '22 025 
Cerro de Pasco, ¢.8....... Peru 956,792 3.00 2,870,376 21,574,803 Nov. '23 1.00 
Chile Copper..... ... Chile 4,340,000 25 2.50 10,850,000 (a) Dec. °23 625 
Coniagas, s... . Ont. 800,000 5 25 200,000 25 200,000 (4) Nov. '23 125 
Dome Mines, «. ; Ont. 476,667 9 2% 900,000 4.00 1,906,668 5,375,000 Nov. °23 1.00 
Dolores Fsperanza, g.s...... Mey. 864,088 2 10 86,408 15 129.612 (4) July 23 05 
El] Oro M. & R.R., gs. , Mex. 1,147,500 £1 2s £114,748 Is. £57,374 £3, _ 622 Dec. '23 Is. 
Frontino & Bolivia Gold.. ; Colombia 140,000 f| Is £7,000 (a) July 23 Is. 
Hollinger Consol, ¢..... Ont. 4,920,000 $5 $0.65 $3,198,000 $0.65 $3,198,000 $22,954,000 = Dee. *23 -10 
Erupcion Mining, g.s.......... Mex. 1,250,600 ! 125 156,250 (a) Apr. '23 125 
Howe Sound, ¢ B.C. 1,984,150 1 10 198,415 1,388,905 = Oct. °23 05 
Keelev Silver Mines...... Ont. 265,850 10s Is.7d £21,048 (a) Mar. '23 08 
Kerr Lake, s. ; . Ont 600,000 $4 $0.50 $300,000 $0.50 $300,000 $9,285,000 Oct. '23 125 
Lake Shore. g...... . scan (Ormt 2,000,000 | 04 80,000 08 160,000 640,000 Nov. '23 02 
Ia Rose Mines, s.. - Ont. 1,500,090 ! 10 150,090 10 150,000 (a) Mar. '23 10 
Lucky Tiger-Comb., g. 7 . Mex. 715,337 10 41 293.290 78 557,962 9,079,082 Dec. '23 16 
McIntyre Porcupine, s... Ont. 728.056 5 15 546,042 1.90 728.056 3,816,169 Dec. °23 25 
Mexie © Mines of Fl oes, Z5..... Mex. 210,000 ey 12s.6d. £131,250 £1 £210,000 (a’ Dec, '23 19s 
Y. & Hond. Ros., pee Cy. 200.000 $10 $0.75 $150.000 $1.25 $250.000 $5,670,000 Dec. '23 $0.25 
Nipiente Mines, s. aa Ont 1.700.000 5 90 1,080,000 90 1,080,000 25,800,000 Oct. 23 30 
Oroville Dredging, ¢.. ot pee Colombia 715.636 f | 3s. £107,345 2s.3d £80,509 (a) Sept. "23 94 
Ouro Preto Gold,  pfd.. _ Brazil 39,429 ry 2s £3,943 2s £3,943 Aa) Sept. °23 2s 
Pato Mines. g. ‘ Colembia * 100,000 a | 14s. 70,000 £330,000 June "22 7s. 
aaa” hele B.C. 5,000,000 ~—s $I $0.40 $2,000,000 $9.41 —-$2.050.000 = $4,450,000 et. '23 $0.08 
Rand Mines, Ltd.,g....... . S Afr. 60,000 1.51 90,600 4.06 243,600 (2) Feb. '23 2.35 
Silversmith, s.l.z......... ‘ . Be. 2,550,000 0.25 02 51,000 04 102,000 178,000 —_ aa , = 
July 
Wright-Hargreaves, g Ont. 2,750,000 | 15 412,500 .10 275,000 687,500 
San Francisco Mines of Me »xiC0,8. lz. Mex. 349,018 £} . 3s. £87,254 (a) (a) ©. 4¢) 


(a) Information miss‘ng. e¢, copper; |, lead; s, silver: g, gold. z, zine 
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THE MARKET REPORT 








Daily Prices of Metals 
































Copper, N. Y. 5 

net refinery* Tin Lead Zine 
_ Electrolytic 99 Per Cent | Straits he (3, St. L. St. L. 
10 |; 12:25 47.625 48.125 8.00 7.90@8 .00) 6.40@6.45 
11 | P2.25 48.00 48.50 $.00 7.90@8.05 6.40 
12 12.25 4850 4900 8.00 | 7:90@8.05} 6.425 
14 }12.20 @12.375 48.375 48.875 8.00 7.90@8.10 6.35 
15 {12.15 @12.25 48.75 49.25 8.00 7.90@8.10 6325 
16 {12.125@12.25 48 625 49.125 8.00 7.90@8.10 6. 375 
Av.| 12.238 48.313 48 813 8.00 7.983 | 6.383 


*These prices correspond to the following quotations for copper delivered: Jan. 10th, 
llth, and 12th, 12.£0c.; 14th, 12.45@12.625c.; 15th, 12.40@12.50c.; 16th, 12.375@12.50c. 

The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are in cents per pound. 
copper is commonly sold “delivered,’’ which means that the seller pays the freight from 
the refinery to the buyer’s destination. — f 

Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an exfra of 0.05c. per lb. is charged and there are other extras for other 
shapes. Cathodes are sold at a discount of 0.125c. per lb. 

Quotations for zinc are for ordinary Prime Western brands. Quotations for lead re- 
flect prices obtained for common lead, and do not include grades on which a premium is 
asked. 

The quotations are arrived at by a committee consisting of the market editors of 
Engineering and Mining Journal-Press and a special representative of the Bureau of 
Mines and the Bureau of Foreign and Domestic Commerce. 





























London 

Ls csiiiaiincig ene Tin Lead Zine 
Jan. Standard Bhestse gh 

~ Spot | 3M |_ lytic Spot 3M | Spot | 3M | Spot | 3M 
10 | 603 | 61% 664 | 243 244 30: | 30 344 | 333 
ll 603 | 61 664 | 2443 | 246 308 {| 30% | 34 333 
14 602 614 662 248} 2492 303 304 342 332 
15 60% 613 662 251 2523 314 304 342 334 
16 603 614 66% | 2492 251 | 324 324 35 342 





The abeve table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 Ib. 





Silver, Gold, and Sterling Exchange 

















Silver ‘ Silver 
ee dee ee | eee) 
rN ——- NewYork | London London a eee a London | London 
10 | 4.282 | 633 | 332 | 968 Id 14| 4.232 | 633 | 339% | 978 4d 
11 | 4.273 623 3248 | 96s Sd) 15 | 4.23 | 63 | 333% | 978 3d 
2 | 4.268 | 634 | $8 1...... i6¢ 4.25 | 623 | 33% | 968 9d 


New York quotations are as reported by Handy & Harman and are in cents per 
troy ounce of bar silver, 999 fine. London silver quotations are in pence per troy ounce 
of sterling silver, 925 fine. Sterling quotations represent the demand market in the 
forenoon. Cables command one-quarter of a cent premium. 
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Metal Markets 
New York, Jan. 16, 1924 


124c. have again found considerable 
difficulty in doing business, and that 
price has been shaded slightly even to 
Copper points where normal freight rates ob- 
: . : tain. Today, at least one order was 
Not sufficient buying has yet ap- ’ ‘ 
peared to stem the decline in price placed at 12%c., the lowest price yet 
which has been going on for some recorded. The amount of copper avail- 
weeks. Quotations of 124c. delivered able at this level is limited, so far, 
were made as early as last Thursday in but unless more extensive buying comes 
an effort to meet buyers’ wishes, but into the market, it will without doubt 
only scattering business resulted. On become general in a day or eves 1 an, 
Monday quite a lot of inquiries came larger producers are no longer holding 
into the market, which temporarily ‘° far above the market as not to make 
halted the decline; on that day some any sales whatever; in general they 
metal was sold for Eastern delivery show a disposition to meet competition 
as high as 128c. Since then, sellers at but not to cut below others’ prices. 





There are reasons to believe that a lot 
of buying is imminent as soon as con- 
sumers believe the market has reached 
the bottom. 

Export demand has been very quiet 
all week. It is reported that copper 
sold yesterday in Europe at 12.70ce., c.i.f., 
for small lots. This price could no 
doubt have been shaded on substantial 
tonnages. The Orient seems to be tak- 
ing but little. 


Lead 

On Thursday, Jan. 10, the official con- 
tract price of the American Smelting & 
Refining Co. was increased from 7.75 
to 7.90c., New York. 

The fundamental strength of the lead 
market continues unabated, and the 
marked advance in London in the last 
three days—amounting to almost £2 per 
long ton—is significant in indicating 
that the diversion of Mexican supplies 
to this country in the last few weeks 
has caused a scarcity abroad. The price 
set by the smelting company continues 
below practically all other quotations 
heard. Substantial tonnages of lead 
for January and February shipment 
have been sold by other producers on 
the basis of 834c., New York, through- 
out the week. For strictly spot and 
prompt lead, even higher prices are 
asked, but these are nominal. Pro- 
ducers seem more disposed than for- 
merly to sell lead several months ahead, 
and several sales are reported for April. 
March and April lead has sold for sub- 
stantially less than that for January- 
February shipment. 

If the London price is to advance on 
account of a scarcity of Mexican sup- 
plies, further increases are almost cer- 
tain to occur in the domestic market 
also, since it has only been the release 
of some of this Mexican production that 
has held the local price in check. 

In the Middle West, business has 
not been particularly active, but sup- 
plies there are also scant. In some 
instances, producers have been willing 
to take care of old customers on a small 
scale at 7.90c., but the general price 
for January and February shipment to 
consumers is 8c. Dealers have had to 
pay more for such metal as they could 
get. 

Consumption promises to continue on 
the same extensive scale as in the last 
few months, and production has not yet 
been particularly stimulated by the re- 
cent rise in prices. 


Zinc 
Sales have been made on a moderate 
scale during the last week, mostly for 
January and February shipment, 
though some metal has been sold for as 
far ahead as August at substantially 
the same prices. The statistics for the 
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last month, which were released on 
Monday, showed stocks on Dec. 1 were 
30,904 tons; preduced in December, 
46,485; shipped, 40,811; leaving stock, 
Dec. 31, 36,578. Shipped from plant 
for export, 3,024; stored for customers, 
642; retorts operating, Dec. 31, 86,584. 
These figures were not particularly 
favorable, show ng a 6,000-ton increase 
in stocks, and there was accordingly a 
slight drop in prices. This has been 
counterbalanced by the advance in Lon- 
don, so that today prices are again on 
the upward swing. Should London ad- 
vance further, exports would again be 
possible, at present domestic levels. 
Brass special continues a drug on the 
market, and it is difficult to get the 
usual 10-point premium on it. High- 
grade continues at 8@84c. delivered. 
In New York, the usual freight dif- 
ferential of 35 points above St. Louis 
obtains. 
Tin 


Demand has been good all week and 
prices have advanced further. There 
seems to be no weakness in the situa- 
tion and the prompt position is par- 
ticularly tight. Forward tn can be 
had at a discount of 4@4c. from the 
prices asked for spot. 

Arrivals of tin, in long tons: Jan. 9th, 
Liverpool, 115; 11th, London, 225; 12th, 
Liverpool, 25; Java, 50; 14th, Rotter- 
dam, 200; 15th, London, 90; total so 
far in January, 1,560. 


Foreign Exchange 


The foreign exchange market has ex- 
hibited violent declines during the last 
week, French francs reaching a new 
low of about 44c. On Tuesday, Jan. 15, 
cable quotations on francs were 4.4975c.; 
lire, 4.39c.; and Canadian dollars, 214 
per cent discount. 


Silver 

The market has held fairly steady, 
with good buying from India and Lon- 
don, the London price in a general way 
reflecting the fluctuations in sterling ex- 
change. A_ tendency for somewhat 
lower prices in the future seems likely, 
depending on the China position. 

Mexican Dollars—Jan. 10th, 484; 11th, 
47%; 12th, 484; 14th, 484; 15th, 48; 
16th, 47%. 

Other Metals 
Quotations cover large wholesale lots unless 
otherwise specified. 

Aluminum—99 per cent grade, 28c. 
per lb.; 98 per cent, 27%c. London, £115 
per long ton. 

Antimony — Chinese 
brands, 103}@108c. W.C.C. brand, 113 
@12c. Cookson’s “C” grade, 114@12c. 
Chinese needle antimony, lump, nominal, 
74@8kc. per lb. Standard powdered 
needle antimony (200 mesh), 8@9c. 
per lb. White antimony oxide, Chinese, 
guaranteed 99 per cent Sb.0;:, 8@83c. 

Bismuth—$2.55 per lb. London, 10s. 

Cadmium—75@80c. per lb. London, 
2s. 6d. 

Cobalt—$3 per Ib. for spot. 

Iridium—$275@$300 per oz. 

Nickel—26@30c. per lb. for 99 per 


and Japanese 
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cent virgin metal. 
ton. 

Palladium—$83 per oz. 

Platinum—$122 per oz. London, £29. 
Crude platinum, $115 per oz. 

Quicksilver — $60 per 75-lb. flask. 
Quiet. San Francisco wires $60. Lon- 
don, £9 15s. 

The prices of Magnesium, Molyb- 
denum, Monel Metal, Osmium, Radium, 
Rhodium, Selenium, Tellurium, Thal- 
lium, and Tungsten are unchanged from 
prices given Jan. 5. 


Metallic Ores 
Chrome—$19.50@$22, depending upon 
grade and source. Nominal. 
Manganese—38@42c. per long ton 
unit, seaport, plus duty. Nominal. 
Molybdenum—80c. per lb. of MoS, for 
85 per cent concentrates. Nominal. 
Tungsten Ore—High-grade wolfram- 
ite, $9; high-grade scheelite, $9.50@$10 
per unit. Ordinary grades, $8.25@$8.50. 
Iron Ore, Magnetite, Tantalum, Tita- 
nium, Vanadium, and Zircon Ore are 
unchanged from Jan. 5 quotations. 


Zinc and Lead Ore Markets 

Joplin, Mo., Jan. 12—dZinc blende, per 
ton, high, $45.70; basis 60 per cent zinc, 
premium, $44; Prime Western, $43; 
fires and slimes, $42@$40; average 
settling price, all blende ore, $42.47; 
calamine, average, $23.07. 

Lead, high, $109.80; basis 80 per cent 
lead, $110; average settling price all 
lead ore, $104.46 per ton. 

Shipments for the week: Blende, 
11,031; calamine, 38; lead, 1,614 tons. 
Value, all ores the week, $637,880. 

Production is being severely handi- 
capped by below-normal temperatures 
that freeze the water in ponds from 
which mill supplies are in many in- 
stances drawn. Where milling is done 
with water direct from the mines mills 
are operating without interruption. 
Aside from the stock, estimated to be 
around 20,000 tons, owned by one com- 
pany, perhaps 25,000 tons, mostly sold, 
is being carried from one week to an- 
other, leaving no purchasable ore in 
the bins, except as it is being produced, 


London, £130 long 


and a few are sold ahead of pro- 
duction. 
Platteville, Wis., Jan. 12—Blende, 


basis 60 per cent zinc, $45.50 per ton. 
Lead, basis 80 per cent lead, $106 per 
ton. Shipments for the week. Blende, 
1,035 tons; lead, none. Shipments for 
the year: Blende, 1,288; lead, 40 tons. 
Shipments for the week to separating 
plants, 1,212 tons blende. 


Non-Metallic Minerals 


Asbestos—Crude No. 1, $325@2450; 
No. 2, $200@$250; spinning fibers, 
$100@$125; magnesia and compressed 
sheet fibers, $60@$90; shingle stock, 
$50@$70; paper stock $30@$40; ce- 
ment stock, $17@$20; floats, $6@$12. 
All f.0.b. mines, per short ton, Quebec. 


Barytes—Crude $8.50 per ton, f.o.b. 
mines. 
Graphite—Amorphous crude, 


$15@ 
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$35 per ton. 
issue. 

Bauxite, Beryl, Borax, Chalk, China 
Clay, Diatomaceous Earth, Emery, Feld- 
spar, Fluorspar, Fuller’s Earth, Gar- 
net, Gypsum, Limestone, Magne- 
site, Manjak, Mica, Monazite, Phos- 
phate, Pumice, Pyrites, Silica, Sulphur, 
Tale and Tripoli are unchanged from 
the Jan. 5 prices. 


Mineral Products 


Arsenious Oxide (white arsenic)— 
134c. per lb. 


Copper Sulphate—4.75 per lb., domes- 
tic product. 

Potassium Sulphate, Sodium Sulphate 
and Sodium Nitrate are unchanged 
from the Jan. 5 prices. 


Other quotations in Jan. 5 


Ferro-Alloys 


Ferromanganese — Domestic, 78@82 
per cent, generally obtainable at $109 
per gross ton, f.o.b. works. Spiegeleisen, 
19@21 per cent, $40; 16@19 per cent, 
$39. 


Ferrocerium, Ferrochrome. 
molybdenum, Ferrosilicon, Ferrotita- 
nium, Ferrotungsten, Ferro-uranium 
and Ferrovanadium are unchanged from 


the prices published Jan. 5. 


Metal Products 

Copper—Sheets, 20.50c. base; wire, 
154c. 

Lead Sheets—Cut, 10.50c.; full, 10.25c. 
per lb. 

Nickel Silver—18 per cent Grade A 
sheets, 26.75c. 

Yellow Metal — Dimension 
18.25¢.; rods, 15.25c. 


Zinc Sheets—Base price, $9.50 per 
100 lb., f.o.b. plant. 


Refractories 


Bauxite Brick, Chrome Brick, Fire- 
brick, Magnesite Brick, Magnesite Ce- 
ment, Silica Brick and Zirkite are un- 
changed from the Jan. 5 prices. 


The Iron Trade 
Pittsburgh, Jan. 15, 1924 


The iron and steel market has been 
colorless since the first of the year. The 
Steel Corporation’s unfilled tonnage 
made a favorable showing for Decem- 
ber, with an increase of 76,755 tons, 
agairst decreases in each of the pre- 
ceding eight months, averaging 380,000 
tons a month. The December bookings 
were the largest since April. Steel 
prices are well held all along the line. 

Pig Iron—The market continues quiet 
in transactions, with little inquiry. 
Bessemer, $23; basic, $21; foundry, $22 
@?22.50, f.o.b. Valley furnaces. 

Connellsville Coke—M. A. Hanna & 
Co. have contracted for a coke supply 
for Dover furnace for the remainder 
of the quarter at $4.25, a price paid 
te secure quality, as some furnace coke 
has been offered at $4 for the quarter 
and two or three contracts were made 
some time ago at $3.75. The spot mar- 
ket continues poor, at $3.75@$4. 


Ferro- 


sheets, 


Foundry coke is steady at $5@$5.50 for 
standard grade, spot or prompt. 
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